bradng 100 YQ
°°\° 0]«0

Ptowoe public uet®

1303 South 8th Street P.O.Box 1090 Manitowoc, WI 54221-1090 920-683-4600 FAX 920-686-4348 www.mpu.org

Mr. Randy Matty, P.E. October 9, 2014
Air Management Engineer

Wisconsin Department of Natural Resources

2984 Shawano Ave.

Green Bay, WI 54313-6727

RE: Boiler B28 and B09 Stack Test Reports, Report No. 4784C

Dear Mr. Matty:

Enclosed are two copies of the stack test report required by Permit No.: 436035930-P23 condition
Z77.4.(2). The report details the Total Particulate Compliance Tests performed on Manitowoc Public
Utilities (MPU) Boiler No. 8 (B28) on September 9, 2014 and on Boiler No. 9 (B09) on September 10,
2014 in Manitowoc, WIL. Airtech Environmental Services Inc. performed the compliance tests and the
results are documented in the attached Airtech Environmental Services Inc. Report No. 4784C, dated
October 7, 2014.

The summary of the test results are as follows:

Boiler Constituent Averagleb /ﬁln:ni;’:tizn Rate Pf;;:::nllg::lt
B-28 Filterable PM 0.00222 | e
B-28 Condensable PM 0.00655 | e
B-28 Total PM 0.00878 0.03
Boiler Constituent Avera%cijﬂn;mn'ls];izln BRGHE lel;l;itnll‘];l::lit
B-09 Filterable PM 0.00303 ————
B-09 Condensable PM 0.00305 S—
B-09 Total PM 0.00607 0.03

File: PowerPlant/Regulatory - Environmental/Correspondence/WDNR
Document: 2014-10-09 (WDNR) B8 and B9 Stack Test Report Cover Letter
10/9/2014

MPU01967



B28 Compliance Status:

Total particulate test results were in compliance with the applicable permit limitation of
Permit No.: 436035930-P23 condition [.E.1.a.(1).

Monthly emissions are calculated by multiplying the monthly heat input to the boiler by a
PMo emission factor of 0.021 Ib/mmBtu and a PM; 5 emission factor of 0.0143 1b/mmBtu,
or the emission factor from the most recent compliance emission tests, whichever is greater
per Permit No.: 11-DMM-326 condition E.1.b.(8)(a). The PM;y and PM, 5 emission rates
were not determined with the test method used. However, the total PM emission rate of
0.00878 Ib/mmBtu is less than the PM o and PM, 5 emission factors; therefore we will
continue to use the higher values in the calculation of PM; and PM> 5 mass emissions,

B09 Compliance Status:

Total particulate test results were in compliance with the applicable permit limitation of
Permit No.: 436035930-P23 condition I.D.1.a.(1).

Monthly emissions are calculated by multiplying the monthly heat input to the boiler by a
PM;o emission factor of 0.012 Ib/mmBtu and a PM, s emission factor of 0.0107 Ib/mmBtu,
or the emission factor from the most recent compliance emission tests, whichever is greater
per Permit No.: 11-DMM-326 condition D.2.b.(5)(a). The PM;, and PM; 5 emission rates
were not determined with the test method used. However, the total PM emission rate of
0.00607 Ib/mmBtu is less than the PM o and PM; 5 emission factors; therefore we will
continue to use the higher values in the calculation of PM,y and PM, s mass emissions.

If you have any questions regarding the stack test report, or require additional information, please

contact me.

Sincerely,

it )

Thomas E. Reed, P.E. Cc:  Nilaksh Kothari — MPU
Environmental Engineer Red Jones — MPU
Manitowoc Public Utilities Don Duenkel - MPU
Phone: 920-686-4384 Jerry Ahlswede — MPU
Cell: 920-973-7134 Brian Fassbender — MPU
Fax: 920-686-4348 Tim Harding — MPU

Scott Karbon — MPU
Adam Becker — MPU

Source: Y:\Group File Folders\Reed\1-Tom Reed\Air\stack testing\2014 B28 & B09 Test\September Retest\Test Report\WDNR stack test report cover

letter.docx

File: PowerPlant/Regulatory - Environmental/Correspondence/WDNR
Document: 2014-10-09 (WDNR) B8 and B9 Stack Test Report Cover Letter

10/9/2014
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Project Overview

General

Airtech Environmental Services, Inc. (Airtech) was contracted by Manitowoc Public
Utilities (MPU) to perform an air emissions test program at their facility located in
Manitowoc, Wisconsin. The specific objective of this test program was to perform
compliance testing to determine the concentrations of total filterable particulate matter
(PM), and condensable particulate matter (CPM) from the exhausts of two (2),
circulating, fluidized-bed boilers designated as Boiler 8 (B28) and Boiler 9 (B09).

Testing was performed to meet the requirements of MPU, the Wisconsin Department of
Natural Resources (WDNR) and the United States Environmental Protection Agency (US
EPA), as applicable.

Testing was performed on September 9 and September 10, 2014. Coordinating the field
portion of the test program were:

Thomas Reed — Manitowoc Public Utilities
Adam Becker— Manitowoc Public Utilities
Riley Kloss — Airtech Environmental Services Inc.

Methodology

EPA Method 5 combined with EPA Method 202 was used to determine the PM and CPM
concentrations at each test location. The total PM concentration was defined as the sum
of the filterable and condensable fractions. In EPA Methods 5/202, a sample of the gas
stream was withdrawn isokinetically from the test location. PM was collected in a Teflon
probe and on a glass fiber filter. CPM passed through the probe and filter and collected
in a dry impinger system. Results are expressed in units of grains per dry standard cubic
foot (gr/dscf) and pounds per hour (Ib/hr). Analysis for filterable PM and CPM was
conducted at the Airtech laboratory located in Elk Grove Village, Illinois.

To convert the concentrations of particulate to mass emission rates, the volumetric flow
rate was determined concurrently with each test run using EPA Methods 1, 2, 3 and 4.

AIRTECH

Environmental
Services Ine.
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Parameters
The following specific parameters were determined at each test location:

e Qas temperature

e gas velocity

e carbon dioxide content

e 0Xygen content

e moisture content

e particulate matter concentration

e condensable particulate matter

Results
A summary of test results is presented in Tables 1 and 2 on Pages 4 and 5.

Proximate and ultimate fuel analysis was conducted on all fuels used during the test
program. An F. factor was calculated based on the mass percentage of each fuel in the
final fuel feed. The F. factor used in the final emission calculation was 1,559 scf/mmBtu
for Boiler B28 and 1,712 scf/mmBtu for Boiler B09. The results of the fuel analysis can
be found in the Laboratory Data section of the Appendix. A summary of the resulting F.
factor can be found in the Parameters section of the Appendix.

Submitted by: Reviewed by:
e
Cathy Busse, Technical Writer Michael Hess, CEMS Manager
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Summary of Results
Table 1 — Summary of Boiler B28 PM Results
Test Parameters Run 1 Run 2 Run 3 Average
Date 9/9/2014 9/9/2014 9/9/2014
Start Time 8:00 10:45 13:20
Stop Time 10:18 12:57 15:31
Gas Conditions
Temperature (°F) 286 290 293 290
Volumetric Flow Rate (acfm) 131,500 129,300 130,200 130,300
Volumetric Flow Rate (scfm) 87,400 85,400 85,700 86,200
Volumetric Flow Rate (dscfm) 79,300 77,600 77,500 78,100
Carbon Dioxide (% dry) 12.3 12.3 12.1 12.2
Oxygen (% dry) 6.5 6.7 6.9 6.7
Moisture (%) 9.37 9.27 9.60 9.41
Filterable PM Results
Concentration (grains/dscf) 0.00137 0.00119 0.00110 0.00122
Emission Rate, Fc (Ib/mmBtu) 0.00248 0.00216 0.00203 0.00222
Emission Rate (Ib/hr) 0.932 0.791 0.732 0.819
Condensible PM Results
Concentration (grains/dscf) 0.00326 0.00361 0.00390 0.00359
Emission Rate, Fc (Ib/mmBtu) 0.00589 0.00656 0.00721 0.00655
Emission Rate (Ib/hr) 2.22 2.40 2.59 2.40
Total PM Results
Concentration (grains/dscf) 0.00463 0.00480 0.00500 0.00481
Emission Rate, Fc (Ib/mmBtu) 0.00837 0.00872 0.00924 0.00878
Emission Rate (Ib/hr) 3.15 3.19 3.33 3.22

+® AIRTECH
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Table 2 — Summary of Boiler BO9 PM Results

Test Parameters Run 1 Run 2 Run 3 Average
Date 9/10/2014 9/10/2014 9/10/2014

Start Time 7:46 10:38 13:25

Stop Time 10:00 12:52 15:35

Gas Conditions

Temperature (°F) 342 338 337 339
Volumetric Flow Rate (acfm) 227,100 225,000 226,500 226,200
Volumetric Flow Rate (scfm) 145,100 144,400 145,600 145,040
Volumetric Flow Rate (dscfm) 132,600 132,600 132,300 132,500
Carbon Dioxide (% dry) 12.1 13.6 12.2 12.7
Oxygen (% dry) 7.0 5.1 6.8 6.3
Moisture (%) 8.67 8.22 9.19 8.69

Filterable PM Results

Concentration (grains/dscf) 0.00281 0.00117 0.000650 0.00154
Emission Rate, Fc (Ib/mmBtu) 0.00568 0.00210 0.00130 0.00303
Emission Rate (Ib/hr) 3.19 1.33 0.737 1.75

Condensible PM Results

Concentration (grains/dscf) 0.000829 0.00180 0.00212 0.00158
Emission Rate, Fc (Ib/mmBtu) 0.00168 0.00323 0.00423 0.00305
Emission Rate (Ib/hr) 0.942 2.05 2.40 1.80

Total PM Results

Concentration (grains/dscf) 0.00364 0.00297 0.00277 0.00313
Emission Rate, Fc (Ib/mmBtu) 0.00736 0.00533 0.00553 0.00607
Emission Rate (Ib/hr) 4.14 3.38 3.14 3.55
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Test Procedures

Method Listing

The test methods found in 40 CFR Part 60, Appendix A and 40 CFR Part 51, Appendix
M were referenced during the test program. The following individual methods were used:

Method 1 Sample and velocity traverse for stationary sources

Method 2 Determination of stack gas velocity and volumetric flow rate (type S pitot
tube)

Method 3 Determination of oxygen and carbon dioxide concentrations in emissions
from stationary sources

Method 4 Determination of moisture content in stack gases
Method 5 Determination of particulate matter emissions from stationary sources

Method 19  Determination of sulfur dioxide, nitrogen oxide and carbon monoxide
emission rates

Method 202  Dry impinger method for determining condensable particulate emissions
from stationary sources

Method Descriptions

Method 1

Method 1 was used to determine the suitability of each test location and to determine the
sample points used for the pollutant concentration determinations. Each test location
conformed to the minimum requirements of being located at least 2.0 diameters
downstream and at least 0.5 diameters upstream from the nearest flow disturbance.

The Boiler 8 test location was a rectangular, vertical duct with dimensions of 124.75
inches by 60.0 inches. Five points were sampled for each of the five test ports. The test
ports were located approximately 4.4 equivalent diameters downstream and
approximately 8.9 equivalent diameters upstream from the nearest flow disturbances. A
cross section of the sampling location, showing the sample points, can be found in Figure
1 of the Appendix.

The Boiler 9 test location was a round, vertical stack with a diameter of 108 inches.
Twelve points were sampled for each of the two test ports. The test ports were located
approximately 3.3 diameters downstream and approximately 2.0 diameters upstream from
the nearest flow disturbances. A cross section of the sampling location, showing the
sample points, can be found in Figure 2 of the Appendix.

AIRTECH

Environmental
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Method 2

Method 2 was used to determine the gas velocity through each test location. A Type S
pitot tube and an incline plane oil manometer were used at each test location for the
determination of gas velocity. A diagram of the Method 2 apparatus is shown as a
component of the Method 5/202 sampling apparatus in Figure 3 and 4 of the Appendix.

The manometer was leveled and “zeroed” prior to each test run. The sample train was
leak checked before and after each run by pressurizing the positive side, or “high” side, of
the pitot tube and creating a deflection on the manometer of at least three inches HO.
The leak check was considered valid if the manometer remained stable for 15 seconds.
This procedure was repeated on the negative side by generating a vacuum of at least three
inches H,O. The velocity head pressure and gas temperature were then determined at
each point specified in Method 1. The static pressure of the duct was measured using a
water filled U-tube manometer. In addition, the barometric pressure was measured and
recorded.

Method 3

The carbon dioxide and oxygen contents were determined at the test location using EPA
Method 3. A gas sample was collected into a Tedlar bag from the dry gas meter exhaust
of the Method 5/202 sampling trains for the duration of each test run. Analysis was
performed using an Orsat gas analyzer.

The gas analyzer was leak checked prior to analysis by raising the liquid levels in each
pipette to a reference mark on the capillary tubes and then closing the pipette valves. The
burette solution was then raised to bring the meniscus onto the graduated portion of the
burette and the manifold valve was closed. After four minutes, the pipette meniscus did
not fall below the reference mark and the burette meniscus did not fall by more than 0.2
percent, so the leak check was considered valid. The average of three gas analyses
determined the carbon dioxide and oxygen contents.

The carbon dioxide content and oxygen content were used, along with the moisture
content determined in Method 4 to calculate the gas stream molecular weight. The
molecular weight was then used for the volumetric flow rate calculations. For these
calculations, the balance of the gas stream was assumed to consist of nitrogen since other
gas stream components are insignificant for the purposes of calculating molecular weight.

Method 4

The moisture content at each test location was determined using Method 4. A known
volume of sample gas was withdrawn from the source and the moisture was condensed
and measured. The dry standard volume of the sample gas was then compared to the
volume of moisture collected to determine the moisture content of the sample gas. A
diagram of the Method 4 apparatus is shown as part of the Method 5/202 sampling
apparatus in Figure 3 of the Appendix.

AIRTECH
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To condense the water vapor, the gas sample passed through a series of four impingers.
The impingers were charged as outlined in Method 5/202. The sample train was leak
checked prior to the test run by capping the probe tip and pulling a vacuum of at least 15
inches Hg. The sample train was leak checked prior to the test run by capping the probe
tip and pulling a vacuum higher than the value expected during the run. A leak check
was considered valid if the leak rate was less than 0.02 cubic feet per minute.

The volume of dry gas exiting the gas condenser system was measured with a dry gas
meter. After leaving the dry gas meter, the sample stream passed through an orifice used
to meter the flow rate through the sample train. The pressure drop across the orifice was
measured with an incline plane, oil manometer. The gas meter reading, gas meter inlet
and outlet temperatures, pressure drop and pump vacuum were recorded every 5 minutes.

After the test run, the sample train was leak checked at a value greater than or equal to the
highest value encountered during the run. The amount of water collected in the
condenser system was measured volumetrically and the silica gel measured
gravimetrically. The net gain of water was converted to a volume of wet gas and then
compared to the amount of dry gas sampled to determine the moisture content.

Method 5/202

The PM and CPM concentrations were determined at each test location using Method
5/202. In Method 5/202, a sample of the gas stream was withdrawn isokinetically from
the test location. PM was collected in the nozzle, probe, connecting glassware and filter.
CPM in the sample gas passed through the filter and collected in a gas condenser system.

To prevent contamination, all components of the sample trains were constructed of glass
or Teflon with no metal connections. Prior to testing all the components of the Method 5
sampling train were cleaned using detergent and then rinsed with tap water, deionized
water and lastly with acetone. For the Method 202 sampling train all the components
were cleaned using detergent and then rinsed with tap water, deionized water, acetone and
lastly with hexane. After drying, all components were sealed with parafilm or Teflon
tape.

The Method 5 portion of the sampling train consisted of a glass nozzle, a Teflon lined
sample probe and a glass fiber filter. The probe and filter were maintained at a
temperature of 248°F (+/- 25°F) to prevent the condensation of moisture. Sample gas
passed through the nozzle, the heated probe and then through the heated filter.

After exiting the Method 5 portion of the sampling system, the sample gas passed through
an EPA Method 23 type glass coil condenser and then through a series of four (4) glass
impingers. The condenser was cooled with a water recirculation pump that was placed in
a water bath. The recirculation pump and coiled condenser were then used to maintain
the gas temperature between 65°F and 85°F at the exit of the CPM filter. Impingers 1
and 2 were initially empty. A Teflon fiber CPM filter followed impinger 2. Impinger 3
contained 100ml of water. The fourth impinger contained a known mass of silica gel to

AIRTECH

Environmental
Services Inc.

MPU01977




Manitowoc Public Utilities
Report No. 4784C Page 9

absorb any remaining water vapor. The dry gas exiting the moisture condenser system
then passed through a sample pump and a dry gas meter to measure the gas volume.
After leaving the dry gas meter the sample stream passed through an orifice which was
used to meter the flow rate through the sample train. The pressure drop across the orifice
was measured with an incline plane oil manometer. The Method 5/202 sample train is
shown in Figure 3 of the appendix.

Whatman 934-AH glass fiber filters were used as the substrate for the PM sampling. The
filter was loaded into a glass filter holder with a Teflon support screen that was cleaned
and prepared in the same manner as the other components of the Method 5 sample train.
Prior to the test run, the filter was desiccated for at least 24 hours and then weighed to the
nearest 0.0001gram (g) until a constant weight was achieved. The weight of the filter was
considered to be constant when two consecutive weights taken at least six hours apart
were within 0.0005g of each other.

The probe liner was thoroughly pre-cleaned with acetone and the probe wash was saved
as a quality assurance check. The sample train was leak checked prior to the test run by
capping the probe tip and pulling a vacuum of at least 15 inches Hg. A leak test was
considered valid if the leak rate was below 0.02 cfm. When not in operation or inside the
stack, the nozzle was sealed with Teflon tape.

The probe tip was then placed at the first of the sample points determined in Method 1.
The velocity at the sample point was determined using Method 2 by reading the velocity
pressure from the oil manometer. Sample was withdrawn from the source at a rate such
that the velocity in the nozzle matched the velocity of the stack gas at the sample point
(isokinetically). During the test run the train was moved to each of the Method 1 sample
points. The sample time at each point was calculated based on the number of sample
points and the run time. The gas velocity pressure, gas meter reading, gas meter inlet and
outlet temperatures, gas meter orifice pressure and pump vacuum was recorded for each
sample point.

After the test run the sample train was leak checked at the highest vacuum encountered
during the test run. The sampling train was then moved to the on-site lab and purged with
zero grade nitrogen at a nominal flow rate of at least 14 liters per minute for a period of
60 minutes. Prior to the purge a known volume of degassed water was added to the
impingers. The nozzle, probe and front half of the filter holder were washed with acetone
and the rinse saved in a 250ml glass jar equipped with a Teflon lid. The glass fiber filter
was removed from the filter holder, transferred to a Petri dish and sealed.

Upon completion of the purge, the contents of impingers one and two were transferred to
a pre-cleaned 950 ml sample jar equipped with a Teflon lid. The condenser coil and all
connecting glassware up to and including the front half of the CPM filter were rinsed
twice with deionized ultra filtered (DUIF) water and added to the sample jar. An acetone
rinse of the above glassware was performed and saved in a separate pre-cleaned 500ml
sample jar equipped with a Teflon lid. Finally, two (2) rinses of the above components

AIRTECH
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were performed with hexane and added to the acetone container. The CPM filter was
removed from the filter holder and placed in a 20ml glass jar.

Analysis of all sample fractions was performed at the Airtech laboratory located in Elk
Grove Village, Illinois. The acetone rinses from the Method 5 portion of the sampling
train were transferred to tared beakers, evaporated to dryness under ambient temperature
and pressure conditions, desiccated for 24 hours and weighed to a constant weight. A
weight was considered constant when the difference between two consecutive weights,
taken a minimum of six hours apart, was less than or equal to 0.0005 grams. The weight
gain of the glassware rinses and glass fiber filter yielded the total weight of filterable
particulate collected during sampling.

Inorganic extraction of the CPM filter was performed by placing the filter into an
extraction tube with DIUF water and placing it into a sonication bath for a minimum of 2
minutes. This extraction was done a total of 3 times and the water used each time was
added to the impinger water container. After inorganic extraction of the CPM filter, an
organic extraction of the impinger water was performed. The entire contents of the
impinger water sample fraction was placed in a separatory funnel. A 30 ml aliquot of
Hexane was added to the funnel and the funnel contents were thoroughly mixed. The
organic layer was then allowed to separate from the water and was decanted from the
funnel into the acetone and hexane sample jar. This procedure was conducted three (3)
times to complete the extraction.

The inorganic contents of the separatory funnel were then transferred into a beaker and
evaporated down to not less than 10 ml final volume at an elevated temperature. The
remaining liquid was evaporated to dryness at ambient temperature. The beaker was
desiccated for 24 hours and then weighed to a constant weight. Organic CPM extraction
of the filter was performed by placing the inorganic extracted filter into an extraction tube
with hexane and placing it into a sonication bath for a minimum of 2 minutes. This
extraction was done a total of 3 times and the hexane used was added to the
acetone/hexane container. The contents of this container was transferred into a beaker
and evaporated to not less than 10 ml. The remaining fraction was then evaporated to
dryness at ambient temperature and pressure. The beaker was desiccated for 24 hours and
then weighed to a constant weight.

The weight differences for the organic and inorganic fractions were combined to
determine the total condensible particulate collected. All fractions of the CPM analysis
were adjusted for the appropriate field proof blank values.

Method 19

The equations in EPA Method 19 were used to calculate the emission rates of various
pollutants from the test location in units of pounds per million British thermal units
(Ibs/mmBtu). The calculation was based on the carbon dioxide content of the sample gas
and an appropriate F factor, which is the ratio of combustion gas volumes to heat inputs.
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Description of Installation

Manitowoc Public Utilities (MPU) is an electric cogenerating facility located in the city
of Manitowoc Wisconsin. This plant includes two atmospheric pressure, circulating
fluidized bed (CFB) boilers, designated as Boilers 8 (B28) and 9 (B09). Boiler 8 was
installed in 1990, and is permitted to fire coal, petroleum coke, paper pellets, biomass,
rubber waste derived fuels, natural gas, or other alternative fuels as approved by the
Department. The Foster Wheeler Fluidized Bed Boiler is rated at 200,000 Ibs. of
superheated steam per hour at 975 psig and 905 degrees F. It is equipped with an
economizer and air preheater and exhausts through a baghouse. Boiler 9 (B09) was
installed in 2004, and is permitted to fire coal, petroleum coke, renewable biomass and
natural gas (start-up and load stabilization.) The Kvaerner/Mesto Fluidized Bed Boiler is
rated at 475,000 Ibs. of superheated steam per hour at 1,500 psig and 1,000 degrees F. It
is equipped with an air preheater and exhausts through a baghouse.
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Sample Calculations, Boiler 28, Run 1

Area of Sample Location
I w

12712
_124.75 60
1212
A, =52.0f2*

where:
A = area of sample location (ft?)
ds = diameter of sample location (in)
12 = conversion factor (in/ft)
2 = conversion factor (diameter to radius)

Stack Pressure Absolute

P=B+
13.6
P =29344 2168
136

P, =28.12in.Hg

where:
P, = stack pressure absolute (in. Hg)
Py = barometric pressure (in. Hg)
P = static pressure (in. H>O)
13.6 = conversion factor (in. H,O/in. Hg)
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Volume of Dry Gas Collected Corrected to Standard Temperature and Pressure

17.64(V, XY, ) P, + ﬂ]

y o= 13.6
i) (T, +460)
1.05
17.64(68.13)1.003 1)(29.34 + ﬁ)
V.. = .
e (75.3 + 460)

Vit = 66.255¢f

where:
Vim(std) = volume of gas collected at standard temperature and pressure (scf)
Vm = volume of gas sampled at meter conditions (f°)
Ya = gas meter correction factor (dimensionless)
Py = barometric pressure (in. Hg)
AH = average sample pressure (in. H,O)
Tn = average gas meter temperature (°F)
13.6 = conversion factor (in. H,O/in. Hg)
17.64 = ratio of standard temperature over standard pressure (°R/in. Hg)
460 = conversion (°F to °R)

Volume of Water Vapor Collected Corrected to Standard Temperature and
Pressure

Viiay = 0.04715x(V,, +7, )
V gy = 0.04715%(124.8 +20.5)
Vpiuiay = 6.85scf

where:
Vistd) = volume of water vapor at standard conditions (scf)
Vwe = weight of liquid collected (g)
Vuwse = weight gain of silica gel (g)
0.04715 = volume occupied by one gram of water at standard temperature and

pressure (ft*/g)
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Percent Moisture'

V
BW - 100 % w(std)
[ m(:!d Vw(.ﬂ‘d ) j

B, =100x| —222
(66.25 +6.85)

B, _=937%
where;
Bys = moisture content of the gas stream (%)
Vmistd) = volume of gas collected at standard temperature and pressure (scf)
Vgstd) = volume of water vapor at standard conditions (scf)
100 = conversion factor

Molecular Weight of Dry Gas Stream’

0, 0 0
M, =|44x% #C0, + 32x—A’02 + 28><—(AN2)
100 100 100

{0 22)(382) 5 612)
100 100 100

M, =30.231b/Ibmole

where:
My = molecular weight of the dry gas stream (Ib/Ib-mole)
%CO, = carbon dioxide content of the dry gas stream (%)
44 = molecular weight of carbon dioxide (Ib/lb-mole)
%0, = oxygen content of the dry gas stream (%)
32 = molecular weight of oxygen (Ib/Ib-mole)
%N, = nitrogen content of the dry gas stream (%)
28 = molecular weight of nitrogen and carbon monoxide (Ib/lb-mole)
100 = conversion factor

! The moisture saturation point is used for all calculations if it is exceeded by the actual moisture content.
? The remainder of the gas stream after subtracting carbon dioxide and oxygen is assumed to be nitrogen.
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Molecular Weight of Wet Gas Stream

B B
M =|M,x|1-—||+|18x—=
100 100

M, =|30.23X I—EJ + 18x2£)
: 100 100

M, =29.09b/lbmole

where:
M, = molecular weight of the wet gas stream (1b/lb-mole)
Mgy = molecular weight of the dry gas stream (Ib/Ib-mole)
Bys = moisture content of the gas stream (%)
18 = molecular weight of water (Ib/lb-mole)
100 = conversion factor

Velocity of Gas Stream
v, =ss549(C, | V&P e +4601)J
forfn 2]

13.6

v, =85.49(0.84)0.615) | (286+460) —
\1(29.09)[29.34 = ]
13.6

V, =422 fi/sec

where:
Vs = average velocity of the gas stream (ft/sec)
Co = pitot tube coefficient dimensionless
VAP = average square root of velocity pressures (in. H,0)"
Ts = average stack temperature (°F)
M, = molecular weight of the wet gas stream (Ib/[b-mole)
Py = barometric pressure {(in. Hg)
P, = static pressure of gas stream (in. H,O)
85.49 = pitot tube constant (ft/sec)([(Ib/Ib-mole)(in. Hg)/[CR)(in. H20)])
460 = conversion (°F to “R)
13.6 = conversion factor (in. H,O/in. Hg)
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Volumetric Flow of Gas Stream - Actual Conditions
0, =60(7, X4,)

0, =60(42.2)(52.0)

0, =131,509acfin

where:
Qa = volumetric flow rate of the gas stream at actual conditions (acfm)
Vs = average velocity of the gas stream (fi/sec)
Ag = area of duct or stack (ft)
60 = conversion factor (min/hr)

Volumetric Flow of Gas Stream - Standard Conditions

17.64(Q,,{Pb ey ]

13.6
(T, +460)

Qs:d =

17.64(131,509) 29.34 + — 16‘6)
13.6

Qui = (286 + 460)
0, =87428s¢fm

where:
Qstd = volumetric flow rate of the gas stream at standard conditions (scfm)
Q. = volumetric flow rate of the gas stream at actual conditions (acfm)
Ts = average stack temperature (°F)
Py = barometric pressure (in. Hg)
P = static pressure of gas stream (in. H>O)
13.6 = conversion factor (in. HO/in. Hg)
17.64 = ratio of standard temperature over standard pressure ("R/in. Hg)
460 = conversion (°F to °R)
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Volumetric Flow of Gas Stream - Standard Conditions - Dry Basis

B
= 1——==
Qa‘std Q.ﬂ‘d' ( 100 )

9.37
Qisld - 87,428(1 - WJ

0 s = 79,226dscfn

where:
Qusta = volumetric flow rate of the gas stream at standard conditions, on a dry
basis (dscfm)
Qsud = volumetric flow rate of the gas stream at standard conditions (scfin)
Bys = moisture content of the gas stream (%)
100 = conversion factor

Area of Nozzle

2
A4, =X a,
2x12

2
4 =7x 0.253
2x12

A4, =0.000349

where:
A, = area of nozzle (%)
dn = diameter of nozzle (in)
12 = conversion factor (in/ft)
2 = conversion factor (diameter to radius)
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Percent Isokinetic
0.0945(T, + 4600V, 0y )

) (72 o e 1- 2

13.6 100
I 0.0945(286 + 460)(66.25)
[29.34 += 16'6](42.2)(3.49x10‘4 )(125)(1 - E]
13.6 100
1=99.6%
where:
I = percent isokinetic (%o)
Ts = average stack temperature (°F)
Vin(std) = volume of gas collected at standard temperature and pressure (scf)
P, = barometric pressure (in. Hg)
P = static pressure of gas stream (in. H;O)
Vs = average velocity of the gas stream (ft/sec)
Ay = cross sectional area of nozzle (ft%)
0 = sample time (min)
Bus = moisture content of the gas stream (%)
0.0945 = constant ("R/in. Hg)
460 = conversion (°F to °R)
13.6 = conversion factor (in. H»Q/in Hg)
100 = conversion factor

MPU01992



Acetone Wash Blank Correction®

(72,5 XV )

W, = e el
vawb
_ (0.0001)(86)
¢ 144
w, =0.0001g
where;
W, = wash blank correction (g)
My = mass of particulate in acetone wash blank (g)
Vaw = volume of acetone wash (g)
Vawb = volume of acetone wash blank (g)

Mass in Front Half, Acetone Blank Corrected
me=mg+(m, -W,)
m . =0.0000 + (0.0060 — 0.0001)

m, =0.0059g
where:
my =mass in front half filter, and acetone wash, blank corrected (g)
mg =mass in front half filter (g)
m, = mass in acetone wash (g)
Wa = particulate mass in acetone wash blank (g)

3 Blank corrections for all particulate matter are performed in the same manner.
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Total Particulate Catch
M,=m;+m,
M, =0.0059+0.0140

M, =0.0199g
where:
M, = total mass catch {g)
my = mass in front half filter, and acetone wash, blank corrected (g)
my, =mass in back half organic fraction, and inorganic fraction, blank
corrected (g)

PM Concentration, grains/dscf

_(Mm,)15.43)
Cg”‘d"'f - Vm,std
_ {0.0199)15.43)
FIET T 66.25

Cr e =0.00463grains / dscf

where:
Ceridset = particulate concentration (grains/dscf)
M, = total particulate catch (g)
Vngstd) = volume of gas collected at standard conditions (scf)
15.43 = conversion factor (grains/g)
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PM Emission Rate, Ib/mmBtu*

. __ (m,)F,)a00)
It mmt (me X453.6)(CO,)

5 _(00199)1,559)100)
Ib! mmBr (66.25X453.6)(1 2-3)

E e = 0.008371b/ mmBitu

where:
Ewmmen = particulate emission rate (Ib/mmBtu)
M, = total particulate catch (g)
Fe = carbon dioxide based fuel factor for natural gas (scf. mmBtu)
100 = conversion factor (%)
453.6 = conversion factor (g/b)
CO, = carbon dioxide concentration in sample gas (%)
PM Emission Rate, Ib/hr

o (4,40, Y60)

B W N453.6)
(0.0199)(79,266)X60)
(66.25)(453.6)

Ey, =3.15b/ hr

Bibr —

where:
| = particulate emission rate (1b/hr)
M, = total particulate catch (g)
Vin(std) = volume of gas collected at standard conditions (scf)
Qustd = volumetric flow rate of the dry gas stream at standard conditions (dscfim)
60 = conversion factor (min/hr)
453.6 = conversion factor (g/lb)

# All 1b/mmBtu emission rates were calculated in a similar manner.
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MPU Method 5/202 Parameters Project No. 4784
Boiler 8
EPA Methods 1-5 Parameters Run 1 Run 2 Run 3
Date 9/9/2014 9/9/2014 9/9/2014
Start Time 8:00 10:45 13:20
Stop Time 10:18 12:57 15:31
Dimensions of Sample Location, D, (in} 124.75 X 60 124,75 X 60 124.75 X 60
Velocity Pressure, AP"? avg (in. H,0"2) 0.615 0.603 0.605
Barometric Pressure, P, {Inches Hg) 29.34 20,34 29.34
Static Pressure, P, (Inches H,0} -16.6 -16.6 -16.6
Pitot Coefficient, C, 0.84 0.84 0.84
Sample Location Temperature, T, {°F) 286 200 293
Volume Metered, V,, (ft) 68.13 67.13 67.44
Meter Temperature, T, (°F) 75.3 747 74.9
Average Sample Pressure, AHgy, (in. H;0) 1.05 0.989 1.00
Gas Meter Correction Factor, Y, 1.0031 1.0031 1.0031
Carbon Dioxide (% dry) 12.3 12.3 12.1
Oxygen (% dry) 6.5 6.7 6.9
Woeight of Water Collected, V.. {g) 124.8 118.3 132.0
Silica Gel Net Weight, V.54 (@) 205 233 15.8
Diameter of Nozzle, D,, {in) 0.253 0.253 0.253
Run Time, 8 {(minutes) 125 125 125
EPA METHODS 1-5 RESULTS
Area of Sample Location, A, (ft’) 52.0 52.0 52.0
Stack Pressure Absolute (inches Hg) 28.12 28.12 28.12
Volume Metered Standard, Vi, (ft) 66.25 65.34 65.62
Volume of Water Vapor, Ve (ft°) 6.85 6.68 6.97
Percent Moisture, B, (%) 9.37 9.27 9.60
Moisture Saturation Point, B (%) 100 100 100
Dry Molecular Weight, My (Ibs/lb mole) 30.23 30.23 30.21
Wet Molecular Weight, M, (Ibs/lb mole) 29.09 29.10 29.04
Gas Velocity, V; (ft/sec) 42.2 414 M7
Average Flowrate, Q, (acfm) 131,509 129,267 130,201
Standard Flowrate, Qg (scfm} 87,428 85,443 85,741
Dry Standard Flowrate, Qg (dscfm) 79,266 77,552 77,541
Area of Nozzle, A, (ft) 0.000349 0.000349 0.000349
Isokinetics (%) 99.6 100.4 100.9
Front-Half Particulate (g) 0.0059 0.0050 0.0047
Concentration (grains/dscf) 0.00137 0.00119 0.00110
Emission Rate, Fc (lb/mmBtu) 0.00248 0.00216 0.00203
Emission Rate {Ib/hr) 0.932 0.791 0.732
Condensible Particulate (g) 0.0140 0.0153 0.0166
Concentration (grains/dscf) 0.00326 0.00361 0.00390
Emission Rate, Fe¢ (Ib/mmBtu) 0.00589 0.00656 0.00721
Emission Rate (Ib/hr) 222 2.40 2.59
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MPU Method 5/202 Parameters

Boiler 9
EPA Methods 1-5 Parameters Run 1 Run 2 Run 3
Date 9/10/2014 9/10/2014 9/10/2014
Start Time 7:46 10:38 13:25
Stop Time 10:00 12:52 15:35
Dimensions of Sample Location, D, (in) 108 108 108
Velocity Pressure, AP avg (in. H,0"?) 0.851 0.849 0.851
Barometric Pressure, P, (Inches Hg} 29.03 29.03 29.03
Static Pressure, P; (Inches H,Q) 0.1 0.1 0.1
Pitot Coefficient, C, 0.84 0.84 0.84
Sample Location Temperature, T, (°F) 342 338 337
Volume Metered, V,, (ft%) 68.18 68.62 69.37
Meter Temperature, T,, (°F) 71.4 720 81.7
Average Sample Pressure, AH,,, (in. H;0) 1.05 1.04 1.06
Gas Meter Correction Factor, Y, 1.0031 1.0031 1.0031
Carbon Dioxide (% dry) 121 136 122
Oxygen (% dry) 8.97 510 6.77
Weight of Water Collected, V. (g) 109.7 106.4 117.8
Silica Gel Net Weight, V., (9) 233 19.7 23.7
Diameter of Nozzle, D, (in) 0.220 0.220 0.220
Run Time, & {(minutes) 120 120 120
EPA METHODS 1-5 RESULTS
Area of Sample Lacation, A, (ftY) 63.6 63.6 63.6
Stack Pressure Absolute (inches Hg} 29.04 29.04 29.04
Volume Metered Standard, Vi () 66.08 66.43 65.95
Volume of Water Vapor, Vi (ft%) 6.27 5.95 6.67
Percent Moisture, B, (%) 8.67 8.22 9.19
Moisture Saturation Point, B, (%) 100 100 100
Dry Molecular Weight, M, (Ibs/lb mole) 30.21 30.39 30.23
Wet Molecular Weight, M, (Ibs/lb mole) 29.16 20.37 29.10
Gas Velocity, V, (ft/sec) 59.5 59.0 59.3
Average Flowrate, Q, (acfm) 227,097 225,018 226,477
Standard Flowrate, Qg (scfm) 145,102 144,397 145,629
Dry Standard Flowrate, Qe (dscfm) 132,578 132,687 132,304
Area of Nozzle, A, (ff) 0.000264 0.000264 0.000264
Isokinetics (%) 100.2 100.7 100.2
Front-Half Particulate (g) 0.0120 0.0050 0.0028
Concentration {grains/dscf) 0.00281 0.00117 0.00065
Emission Rate, Fc (Ib/mmBtu) 0.00568 0.00210 0.00130
Emission Rate {Ib/hr) 319 1.33 0.737
Condensible Particulate (g) 0.0035 0.0077 0.0091
Concentration (grains/dscf) 0.000829 0.00180 0.00212
Emission Rate, Fc (Ib/mmBtu) 0.00168 0.00323 0.00423
Emission Rate (Ib/hr} 0.942 2.05 2.40

Project No. 4784
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MPU Fuel Factor Project No. 4784

Fd Parameters B8 B9
Hydrogen (%) b.28 4.56
Carbon (%) 62.06 71.85
Sulfur (%) 2.56 3.87
Nitrogen (%) 0.83 1.27
Oxygen (%) 25.00 15.03
Heating Value (Btu/b) 12,778 13,473
Result Sample 2 Sample 1
Fd (dscffmmBtu}) 8,158 9,055
Fc (dscffmmBtu) 1,559 1,712
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MPU

Method 5/202 Fleld Data Entry

[Froiect Nomber 4784 Molsture | FinalWt | TamW: | NetWwt
Glient MPU @
Plant Manitowoc, Wi pinger 1 697.4 583.5 1139
Lacation B-8 [enpinger 2 618.3 813.8 25
Data 9/9/2014 3 688.3 658.9 84
Mater ID M-29
Y 1.0031 Placa an "x" in the
Pitct C, 0.84 appropriate Box
Nozzie Diameter (in} 0253 [Circutar? Sillca Gel - £99.8 §79.3 20.5
Fliter ID 30575 R lar? X Welght of Water Coflected, V.. (g) 124.8
Train Type IMP Diameter Slica Gel Net Weight, Vi, (9) 20.5
rain ID 152028 Length 124,75
Py (inches Hyg) 29.34 Width 80 Orsat %C0, %CO,HSOQ %0,
P, (Inches H0) -166 [Trial 1 124 188 6.4
IStart Time: 8:00 Trial 2 12.4 18.8 6.4
Time 10:18 Trial 3 12.2 18.8 6.6
[Average 12.3 NA 8.5
Run {
Min/Pt Veiocity Orifice | Gas Sample Stack Volume
5 Pressure Satting Volume Stack DGM DGM Square Gas Metarad
Traverse | “Elapsed AP AH Initial @ TFemp. Inlst Outlet Root Velocity Vmstd Isokinetics
Point Tima ._(in. H0) {in. 197.30 (F) . (°F) °F) AP Vs (fi/sec () (%)
1-1 5 017 0.44 188.42 284 B8 B5 0412 282 2,093 1171
1-2 10 0.17 0.44 20121 285 68 65 0412 28.3 1.765 88.9
1-3 15 0.35 0.98 203,79 285 71 68 0.616 42.2 2.536 95.0
14 20 0.63 1.60 207.33 285 76 68 0.794 54.4 3468 100.9
15 25 0.75 1.90 211.17 285 77 68 0.866 594 3.762 100.3
241 30 017 0.44 214.25 285 77 69 0412 28.3 3.003 168.2
22 35 0.18 0.44 216.02 284 77 69 0.400 274 1.728 89.8
23 40 0.38 0.88 218.65 286 77 69 0.818 42.3 2.568 96.3
2-4 45 .58 1.50 222.01 285 78 70 0.768 52.6 3.279 98.6
2-5 50 0.71 1.80 225.75 288 80 71 0.843 57.8 3.642 86.8
kal 55 0.18 0.49 228.54 288 81 Jal 0.428 209 2.706 1436
32 €0 0.19 0.43 230.47 287 81 al .438 299 1.872 89.3
33 65 0.37 0.85 233.05 285 [:1] 72 0,608 4.7 2.503 £6.0
34 70 0.55 1.40 236.28 287 82 72 0.742 50.9 3.231 100.7
35 75 0.65 1.70 239.95 284 82 72 0.808 5§5.2 3.466 93.2
4-1 80 0.20 0.52 242,65 285 83 72 0.447 30.7 2811 134.8
4-2 85 0.19 0.49 244.58 288 a3 73 0.436 28.9 1.845 8.0
4-3 80 0.38 0.98 247.28 269 a3 73 0.616 424 2831 9588
44 85 0.56 1.40 250.62 290 a3 73 0.748 51.5 3.234 100.1
4-5 100 0.75 1.90 254.51 287 83 73 0.866 59.4 3.772 100.7
51 105 0.16 0.41 257.26 289 84 73 0.400 275 2.644 1531
52 110 017 0.44 259.09 288 84 74 0.412 283 1.774 29.6
53 115 0.45 120 262.18 287 84 74 0.671 46.0 2,985 102.8
54 120 0.58 1.50 265.64 285 84 74 0.762 52.2 3.45 101.4
55 126 0.71 1.80 269.25 284 84 75 0.843 &7.7 3490 95.6
Port1t62 FPort2te3 Port3tod4 Portdto5
Less Volumes for Between port Leak Checks 1.24 0.88 0.74 0.96
Totals and Averages
125 1.05 B4.13 288 75.3 0.615 42.2 6825 99.6

Project No. 4784

MPU02001



MPU

Method 5/202 Field Data Entry

Froject No. 4784

Project Number 4784 [Moisturs Final Wt Tare Wt Net Wt
Client MPU (g) (a} (@)
Plant Manitowoe, W Impi 1 601.7 526.9 74.8
Location B8 Impinger 2 592.5 574.8 7.7
Date $/9/2014 Impinger 3 622.4 596.6 258
Meter ID M-28
Ya 1.0031 Fiace an 'x" in the
Pitot C, 0.84 apprapriate Box
Nozzle Diameter (in) 0.253 Clrcular? Silica Gel 859.9 876.6 23.3
Filter ID 30576 7 X Welght of Watar Collected, V.., {5} 118.3
Traln Typa IMP Diameter Sillca Gel Net Welght, Vi, (3) 23.3
Train ID 18202-8 Length 124.75 _
|T=.. {inches Hg} 2034 Width 60 Crsat %CO, | %CO#+%0,[ %0,
P, {Inches 1,0} -16.6 Trial 1 12.2 19.0 6.8
Start Time 10:45 Trial 2 124 19.0 6.6
Stop Time 12:57 Trial 3 12.2 19.0 6.8
Average 12.3 NA 6.7
Run 2 —
Min/Pt Velocity Orifice | Gas Sample Stack Voluma
5 Pressure Satting Yolume Stack DGM DGM Square Gas Metered
Traverse | Elapsed AR AH Inttial {f") Temp. Inlet Outlet Root Velocity Vmstd | lsokinetics
Paint Time {in. H,0) {in. H0) 270.60 °F) (°F) °F) AP Vs {ftsec) (i) (%)
1-1 5 0.18 0.45 27277 290 72 il 0.424 282 2122 116.8
1-2 10 0.20 0.50 274.72 201 73 il 0.447 30.8 1.5056 98.7
13 15 0.35 0.86 277.358 289 75 il 0.582 40.6 2,567 1004
1-4 20 0.56 1.40 280.711 292 76 71 0.748 51.5 3.281 1016
15 25 0.68 1.70 284,35 280 ki 71 0.825 56.7 3.554 99.8
2-1 30 0.17 0.43 286.99 284 77 71 0.412 282 2589 143.7
22 35 0.17 043 288.79 285 77 71 0412 283 1.752 98.0
23 40 0.40 1.00 291.556 289 77 71 0.632 43.5 2.690 98.4
2-4 45 0.55 1.40 294.67 292 78 71 0.742 511 3.041 95.0
2-5 50 0.68 1.70 208.51 280 78 71 0.825 58.7 3.746 105.1
31 56 017 0.43 300.79 287 78 71 0412 28.3 2.217 1242
3-2 60 0.18 0.40 02.49 289 78 71 0.400 275 1.853 85.6
33 65 042 1.10 305.41 292 78 72 0.648 4.6 2341 101.6
34 70 0.58 1.50 308.58 290 78 72 0.762 524 3.380 02,7
35 75 0.83 1.60 312.38 293 79 72 0.794 4.7 3.378 88.7
4-1 80 0.16 0.40 314.63 282 il 72 0.400 275 2213 128.2
4-2 85 0.16 0.40 316.24 2 78 72 0.400 27.5 1.65¢ 26.1
4-3 80 0.49 1.30 318.52 290 79 T2 0.700 481 3.083 102.3
4-4 95 0.55 1.40 322.52 292 79 72 0.742 51.1 3.308 103.4
4-5 100 0.68 1.70 328.58 284 79 72 0.825 56.8 3.563 100.3
&1 1056 0.18 0.45 328.23 292 80 72 0.424 292 2.570 140.4
52 110 0.19 0.48 331.18 293 80 72 0.436 30.0 1.891 100.6
83 115 0.36 0.90 333.61 202 80 73 0.800 41.3 2.357 91.0
54 120 0.46 1.20 336.67 292 80 73 0.678 46.7 2.970 101.5
55 125 062 1.60 340.27 280 80 73 0.787 54.1 3.408 102.8
Port1to2 PortZto3 Port3fo4 Poridtes
Less Volumes for Between port Leak Chacks 0.84 0.53 0.55 0.62
Totals and Averages
125 0.988 67.13 200 74T 0.603 414 65.34 100.4
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MPU

Method 5/202 Field Data Entry Project No. 4784
Project Number 4784 Maisture FingWt | TareWt | NetWt
Client MPU (a) (9)
Plant Manitewoo, Wi I 1 7373 6327 104.6
Lecation B8 impinger 2 805.8 602.6 3.2
Date 9/9/2014 Impinger 3 B92.5 668.3 24.2
Mater ID M-29
Yy 1.0031 Placa an "x" I the
Pitot C, 0.84 appropriate Box
Nozzie Diameter (In) 0.253 Circular? Silca Gel 916.6 sg_s.s 15.8
Filter ID ansT7 F gular? X eight of Water Coltected, V.. (@) 132.0
Train Type IMP Dlameter Stica Gel Net Weight, V.., (a) 16.8
Traln iD 1B202-6 Length 124.75
|'ﬁ., {Inches Ha} 20.34 60 [Orsat %CO; | %CO+%0;] %0,
P, (Inches H;0) -18.6 Trial 1 120 19.0 7.0
Start Time 13:20 Trigl 2 12.2 15.0 £.8
Stop Tima 15:31 [Trial 3 12.0 19.0 7.0
Average 12.1 NA 6.8
Run 3
Min/Pt Veloclty Orifice | Gas Sampie Stack Velume
B Pressure Setting Volume Stack DGM DGM Square Gas Metared
Traverse | Elspsed AP AH Inltial (f® Temp. Inlet Outlet Root Velolty Vmatd | leokinetics
Point Time (in. H:0) {in. H:0) 341.20 CF) F) {F AP Vs (ftisec) i) (%
1-1 5 0.18 0.40 343.03 291 74 71 0.400 27.5 1.786 103.7
1-2 10 047 0.43 344.83 202 75 il 0.412 284 1.765 98.9
1-3 15 043 1.10 Mr.T7 296 76 al 0.656 453 2.869 101.8
1-4 20 .46 1.20 350.89 293 77 Fal 0.678 48.8 3.042 1043
i-5 25 0.57 1.40 354.22 285 pid il 0.755 £2.1 3.249 100.2
2-1 30 0.15 0.38 356.35 206 L il 0.3687 26.8 2.073 124.7
22 35 017 0.43 368.12 202 77 7 0412 284 1.723 97.1
2-3 AD 0.40 1.00 360.99 284 77 il 0632 43.6 2.7597 102.9
24 45 0.54 1.40 364.27 283 78 71 0.736 50.7 3197 101.2
2-5 50 0.62 1.60 367.87 2085 78 fal 0.787 54.4 23511 103.8
31 55 0.18 0.45 37019 282 78 71 0.424 29.2 2.256 1236
32 60 0.19 0.48 372,11 280 78 7 0.436 30.0 1.867 99.3
33 B85 0.43 1.10 374.97 252 78 72 0.656 45.2 2.783 00.8
34 70 0.62 1.80 378.55 295 78 72 0.787 54.4 3.488 103.1
35 78 0.62 1.80 382.12 295 79 72 0.787 544 3.475 102.8
4-1 80 0.17 043 364.82 202 il 72 0.412 284 2.820 147.7
4-2 B5 017 043 386.81 283 78 72 0412 284 1.737 280
4-3 90 047 1.20 380.88 292 78 72 0.688 472 2.985 1012
4-4 95 0.83 1.60 383.26 295 78 72 0.794 54.8 3.485 1022
4-5 100 0.80 1.50 396.74 292 80 72 0.775 534 3.383 101.5
51 105 0.16 0.406 388.85 296 80 72 0.400 27.8 2.046 119.2
52 110 0.17 043 400.62 205 80 72 0.412 28.5 1.716 96.9
5-3 115 0.50 1.30 403.84 293 81 72 0.707 48.8 3126 102.8
5-4 120 0.62 1.60 407.45 292 81 72 0.787 54.3 3.507 103.5
55 125 0.64 1.60 411.07 291 81 72 O.M £5.1 3.517 102.1
Port1to2 Port2t03 Port3te4 Port4ios
Less Volumes for Between port Leak Checks 0.63 0.51 107 0.32
Totals and Averages
125 1.00 67.44 283 749 0.805 M7 ©5.82 100.9
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MPU

Method 5/202 Fleld Data Entry

Projact No_ 4784

[Frofect Number 4784 Molsture | FinalWr | TaraWt | Netwt
Cllent MPU
Prant Manitowoc, W { 666.8 571.4 95.2
Location B9 0 513.1 506.6 6.5
Date 9/10/2014 I 590.2 582.2 8.0
Meter ID M-28
Y, 1.0031 Place an "x"in the
Pitot C, 0.84 eppropriafe Box
[Nozzie Diemeter (in) 0.220 Circular? X Silca Gel 911.6 888.3 23.3
Filter ID 30578 ? Welght of Water Collectad, V... (g} 100.7
rain Type IMP Diameter 108 [Sillca Gel Net Waight, Vi (g) 233
raln ID 1B202-8 Length
P, {inches Hg) 20.03 [Width Orsat %CO; [%COA%C| %O,
F, (Inches H;0) 0.1 [Trial 1 124 19.0 6.9
Start Time T:4B Trial 2 12.0 19.0 7.0
Stop Time 10:00 [Trial 3 12.2 19.2 7.0
Average 124 NA 7.0
Run 1
Min/Ft Valocity Orifice | Gas Sample Stack Velume
5 Pregsure Setting Volume Stack DGM DGM Square Gas Metered
Traverse Elapsed AP AH Initial {fF Temp. Inlet Outlet Root Velocity Vmstd Isokinatics
Point Time (in. H,0) (In. H0) 412.60 {°F) CF) (F) AP Vs (fifsec) () (%)
1 5 0.53 0.72 41539 355 79 76 0.728 51.3 2.671 114.6
1-2 10 0.56 0.75 41737 355 79 76 0.742 523 1.806 79.8
13 15 0.55 0.79 419.78 348 79 76 0.742 52,0 2.308 96.8
14 20 0.57 0.82 422.24 347 74 [ 0.755 52.9 2.382 98.1
1-5 25 0.56 0.80 424.81 348 74 69 0.748 52.4 2.489 108.3
16 30 0.65 0.83 427.28 348 74 67 0.806 56.6 2.397 92.5
1-7 35 0.73 1.00 430.03 345 74 66 0.854. 58.8 2.672 97.1
18 40 0.88 1.30 433.29 346 74 66 0.938 857 3.170 104.5
14 45 0.91 1.30 436.49 342 74 66 0.954 86.7 3412 101.0
1-10 50 1.00 1.40 440.03 340 74 66 1.000 69.8 3443 1085
1-11 55 0.95 1.40 443.22 339 7 66 0.880 68.4 3108 o7.8
142 60 0.95 1.40 446.61 338 - 74 66 0.975 88.0 3.297 104.5
2-1 65 0.55 0.79 449.04 341 74 66 0.742 51.8 2.360 96.5
22 70 0.56 0.80 451.50 343 74 66 0.748 52.3 2.389 99.0
23 75 057 0.82 453.87 342 74 66 0.786 52.8 2.302 94.4
2-4 80 057 0.82 456,45 339 74 68 0.755 52.7 2.508 1026
25 85 0.55 0.79 458.89 338 74 [ 0.742 51.7 2.370 08.7
28 0.61 0.87 461.43 337 74 88 0.781 54.4 2.467 87.5
2-7 95 0.72 1.00 464.25 336 74 68 0,849 50.1 2.740 8.7
28 100 0.85 1.20 467.34 335 76 87 0.922 64.2 2.885 1002
29 106 0.93 1.30 470.62 335 76 &7 0.964 611 3.180 101.7
210 110 0.99 1.40 474,01 335 76 67 0.995 €9.2 3.288 101.8
2-11 115 0.96 140 47745 335 76 67 0.830 882 3.336 105.0
2-12 120 0.98 1.40 480.78 335 76 67 0.880 882 3230 101.7
Totals and Averages
120 1.05 68.18 342 7.4 0.851 59.5 85.08 100.2
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MPU Method 5/202 Fleld Data Entry Project No. 4784

Project Number 4784 Moisture Final Wt | TarsWt Net Wt
Client MPU ) @ @
Plant Manitowoe, W1 impinger 1 719.7 632.0 87.7
Location Bg Implnger 2 607.8 804.5 3.3
Date 910/2014 impinger 3 709.1 693.7 154
Meter IO M-20
Ys 1.0031 Piace an "x" in the
Pitct C, 0.84 appropriate Box
Nozzis Diameter (in) 0220 Clrcular? X |S[II08 Gal 9356.1 915.4 19.7
Filter ID 30578 ? Welght of Water Collected, V.. (g} 106.4
rain Type IMP Diameter 108 Silica Gel Net Welght, Vam 18.7
rain ID 1B202-1 Length
P, (Inches Hg) 28.03 Wiith Orsat %00, |%CO0:+%0, %0,
P. (Inches H,0) 0.1 Trial 1 138 18.8 5.0
Start Tme 10:38 Trial 2 13.6 18.8 52
Time 12:52 E 3 13.7 18.8 5.1
Average 13.6 NA 5.1
fun2
Min/Pt Velocity Orifice | Gas Sample Stack Volume
5 | Pressure Setling Volume Stack DGM DGM Square Gas Metered
Traverse Elapsad AP AH Irutial Temp. Inlet Outlat Root Velocity Vmstd Isokinefics
Folnt Time, {in. H,0) {n.HC} | 48110 {F) (°F) {F) AP Vs (flsec) 1) (%)
2-1 5 0.55 0.79 483.57 338 74 68 0.742 51.5 2.354 99.8
2-2 10 0.55 0.78 486.03 339 74 68 0.742 51.8 2.385 098.3
23 15 0.57 0.82 486.49 k2l 74 68 0.755 525 2.385 97.7
24 20 0.56 0.50 480.92 0 74 68 0.748 52.0 2,355 97.3
2-5 25 0.55 0.79 483.38 339 74 68 0.742 51.6 2.385 803
246 30 0.60 0.85 485.92 338 74 68 0.775 53.8 2.462 98.1
2-7 35 .72 1.00 488.73 339 74 68 0.849 59.0 2.725 9.2
28 40 0.86 1.20 5(1.75 338 75 68 0.827 64.4 2.928 574
29 45 0.93 1.30 505.04 338 75 68 0.964 66.9 3.190 102.0
2410 50 10.98 1.40 509.47 338 75 68 0.980 68.8 4.297 133.9
2-11 65 1.00 1.40 511.88 337 76 68 1.000 69.4 2336 72.0
2-12 60 0.9 1.40 51529 337 76 &8 0.980 __68.0 3.304 104.0
1-1 BS 0.52 0.74 517.66 338 76 ) 0.721 50.1 2293 881
1-2 70 0.53 0.76 520.05 338 78 68 0.728 50.6 2312 981
1-3 75 0.58 0.79 522,62 338 76 &8 0.742 51.5 2486 103.5
14 80 0.55 0.79 524.99 338 76 68 0.742 51.6 2293 85.5
1-5 85 0.57 0.82 527.49 337 76 68 0.755 524 2419 5588
1-6 %0 0.62 0.89 530.08 337 76 68 0.787 54.7 2.506 88.2
1-7 85 0.69 0.88 532.88 338 77 69 0.8 57.7 2.705 100.5
1-8 100 0.85 1.20 536.07 339 78 69 0.922 64.1 3.081 1032
1-9 105 0.92 1.30 539.38 339 78 B9 10.958 86.7 3.198 102.8
1-10 110 0.97 1.40 542.83 337 78 69 0.985 8.4 3334 1044
1-11 115 0.98 1.40 546.25 338 79 69 0.990 88.8 3.302 102.9
1-12 120 0.98 1.40 548.72 338 79 69 0.980 88.8 3.350 104.4
1820 1638

Totals and Averages
120 1.04 6a.62 338 720 0.849 58.0 66.43 100.7
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MPU

Method 5/202 Figld Data Entry Projact No., 4784
[Praject Number 4784 Moisture | Final Wt | TareWt | Netwt
Client MPU _ g (@} {a)
Plant wi { 1 639.0 548.0 80.0
L ocation B9 ger 2 508.9 508.9 0.0
Date 10/2014 Impinger 3 §17.9 590.1 278
Meter ID M-29
Y 1.0031 Place an "x" in the
Pitot C, 0.84 appropriate Box
Nozzie Diameter {In} 0.220 [Circular? X 9534.8 8111 237
Fitter (D 30594 gular? [Walght of Water Ci Ve () 117.8
Traln Type IMP Diameter 108 [Slica Gel Net Weight, VH@ 23,7
Train ID 1B202-8 Length
P, {inches Hg) 20.03 [Width Oraat HCO2 96002+%Dg] %0,
P, (Inches H0) 0.1 rial 1 12.2 19.1 6.9
Start Time: 13:25 Trial 2 123 19.0 6.7
Tima 15:35 Trial 3 12.2 18.9 6.7
[Average 122 NA 6.8
Run 3
Min/Pt Velocity Ciifice | Gas Sample Stack Volume
5 Prassure Setting YVolume Stack DGM DGM Square Gas Matered
Traverse | Elapsed AP AH Inital {f® Temp. Inlet Outiet Roat. Velocity Vmstd | Isokinetics
Point Tima {in. H:0) {In. Hy0) 550.00 {"F} {°F} {°F} AP Vs (Wsec) (I_i‘) (%)
1-1 5 0.52 0.74 562.38 335 76 72 0721 50.2 2284 98.6
1-2 10 0.54 0.77 554.78 3% 76 72 0.735 51.2 2.313 97.6
1-3 15 0.54 0.77 557.21 338 7 73 0.735 51.3 2.333 98.6
14 20 0.56 0.80 559.76 336 &1 74 0.748 522 2432 100.8
15 25 0.55 0.79 £562.19 357 & 74 0.742 51.7 2337 978
16 30 0.61 0.87 564.74 337 83 75 0.781 54.5 2438 96.8
1-7 35 0.73 1.00 567.54 338 85 7 0.854 59.6 2.665 86.8
1-8 40 0.88 1.30 570.81 336 87 id 0.838 65.4 3.108 102.8
1-9 45 0.82 1.30 574.11 337 a7 Fid 0.959 66.9 3.138 101.5
1-10 50 1.00 1.40 577.63 338 88 78 1.000 £9.8 3.342 103.8
1-11 55 0.87 1.40 580.98 337 88 78 0.885 68.7 3190 100.5
1-12 60 0.96 1.40 584.38 338 88 78 0.% B8.4 3.218 102.0
21 65 0.55 0.79 586.88 333 82 79 0.742 51.6 2381 £9.4
2-2 70 0.55 0.79 589.34 338 84 78 0.742 51.7 2.338 97.8
2-3 75 0.56 0.80 591.84 335 896 73 0.748 52.1 2372 8.2
24 80 0.58 0.79 594.33 337 a7 79 0.742 51.7 2,360 86.8
25 85 0.60 0.86 596.93 338 ] 80 0.775 54.1 2.460 568.8
26 90 0.61 0.87 589.61 337 a8 80 0.781 54.5 2.536 100.8
2-7 95 0.7 1.10 602.57 336 88 80 0.868 804 2.800 100.3
28 100 0.89 1.30 605.82 336 83 80 0.943 5.7 3.076 101.1
2-9 105 0.91 1.30 609.11 337 o a1 0.954 56.8 3.1056 101.0
2-10 110 0.95 1.40 612.83 338 [l a1 0.975 68.0 3.323 105.9
2-11 M5 0.99 1.40 615.84 336 9 81 0.995 69.3 3.125 974
2-12 120 0.97 1.40 619.37 336 82 82 0.985 88.6 3.232 101.8
Totals and Averages
120 1.06 69.37 337 81.7 0.851 59.3 65.95 100.2
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AIRTECH ENVIRONMENTAL SERVICES INC

Sample and Velocity Traverses Datasheet

EPA Method 1

LOCATION

lctient MP

Project No: Li_"a’ :L}

Plant M ':

Date 1-94-1 5

Technician Ric //rk-

Duct Diameter (in.) , x

Port Diameter (in.) 5. @ fUp]
jPort Length (in.) a, First point alf the way@ [out]
Fﬂﬁ Type AuperF ((MarE) Gas ﬂoww fout] of page
[pistance A () 2245~ Lo.pas Cross Section of Duct
[Distance B (ft) 55,5 — 24.71°

|pistance A (Duct Diameters) 3. QM rectangular ducts ED = 2LW
[pistance B (Duct Diameters) y y AR/ S L+w )

Duct Diameters Upstream From Flow Disturbance {Distance A)
0.5 1.0 1.5 2.0 2.5

a0

Solid Line s for Isokinetic Traversaz
Dashad Line Ie for Veiocity Traverses
Higher Numbar is for Rectangular Stacks or Ducts

zo

Minimum Number of Sample Points for Traverses

| O e

- -]
I
t
1
]
L]
} -]
1
1
-
H
a
L.%]

n~
w

Duct Diameters Downstream From Flow Disturbanes {Distance Bj

x9g.9

I‘__u

TG

|

Disturkance

|- — -~ —Measurement
i

Shte

Traverse Distance
Location Schematic and Notes Point {in.
o ~3 1 49“"'
P f( o " 2 | H%.40
ISY " SRR 3 | .Ho
5\ s |49 .30
\ [ 2 Yy £ ( N s 1243
_ \ Q0 0 & iy B 6
. ~+ \ : ' 7 0
\ ATE19 1 Y \B 5
A 9
10
L e e 11
L 12
13
% 14
Indicate sample po;ts, height from grade, fypes offdisturbances, access, unistrut configuration, sic. 15
Distance to point must include length of port 16

1
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AIRTECH ENVIRONMENTAL SERVICES INC.
Impinger Weights Datasheet

PROJECTNO,  HI8H [Page | | Jof[ 1
|ctient MPy
Ipiant MArm (Towoc, wl
[Location 212
[oate q/8/i4 [unit | BR
[operator [
|Run No. i
Method No. S5/%2  [imin 18202 - ¢ JFilter No. 305725 |
Tare with
Contents Contents (2) Fina_llj_ Total {g) Notes
Ilmgiﬂer No. 1 EMpPry 522 6 G924 113.9
Impinger No. 2 EHPT\'{ Gi3.8 Gl1G. 3 2.5
Ilmpin!il\!o. 3 100 L D \ &5%9.9 GCe%. 3 3.
Impinger No, 4 ShicA 239.3 $99.8 0.5
impinger No. 5
Impinger No. &
Ismpinger No. 7
‘Ad’dmonal Rinse
Net Weight {g) [H45. 5
|Run No. =
[Mathod No. 5 /305 Train D 18 -202-%  [Fitter No. 30572¢ |
Tare with
Contents Contents (g) Final (g) Total {g) Notes _
Impinger No. 1 EMPTY 55,9 &0l 3 74.8
Ilmpinggr No. 2 EM F’TVl 5?"'{. % £91.5 ’? +
Ilmpinger No.3 100 M],_, Di 59¢,.6o . 0758
[Impinger No. 4 SiLCA 836.¢ 899. 9 23.3
Implnger No. 5
Impinger No. 6
impinger No. 7
Additional Rinse
NetWeight(e) | /4| &
[Run No. 3 =
Method No. 5/208 Train (D B0 - (o _[Filter No. 053F |
' Tare with
Contents Contents (g) Final {g) Total (g} Notes
impinger No. 1 EMPTY 6323 332.3 /0.6
Impinger No. 2 EMPT\II @&Qf Geﬂ 3.2
Iimpinger-No.3 100 AL 'Di _@B%.3 $699.5 oM. 2
Ilm:in:’ er No. 4 SiILICA 294.% a5 & /5. g_
Impinger No. 5
Impinger No. 6
II%ingér No. 7
Additional Rinse

Net Weight (g)

1H7.8

MPU02015



AIRTECH ENVIRONMENTAL SERVICES INC.
Method 3B, Orsat Analyzer Datasheet

PROJECTNO. _{ 38X [ Page | | foff ) |
[l T MFv
Jpiant MAN 1 TowBC, (JY Fo=(20.9-0,%)
fLocation g-% IDate afafiv c02%
Run No. Trial No. %C0, %CO+%0, %0, Fo Analyst Date Time
Ambient Air | Check 00X | 21.02 | 2.0 RiC /9/ 1
Run No. Trial No. %CO0, %C0,+%0; %0, Fo Analyst Date Time
\ 1 1.4 1%.% [] Rk Yy
2 124 123 G- 4
3 22, 8.9 G.bo
Average
[ &2 1 2.2 4.6 G.2 | R [9/1/mm | |
2 [2. 4 19.© Gl
3 122 19.0 &8
Average .
) 1 /2.0 h.0 7o | R [9/A/w | I
2 [ 2 9.0 G.%
3 2.0 19.0 3.0
Average
1 | [
2
3
Average
1 | |
2
3
Average
1 ] l J
2
3
Average
1 1 [ 1
2
3
Average
- 1 |
2
3
Average
1 1 T ]
2
3
Average
Notes: Expected F, Ranges
Run an ambient air check to verify Oxsorb. Anthracite/Lignite 1.015-1.130 Nat. Gas  1.600-1.836
Measurements must be made to the nearest 0.2%. Bituminous 1.083-1.220 Wood Bark 1.000-1.120
Three different trails should be performed for each sample. Distillate Oil 1.260-1.413 Municiple
The differences between the trials must not be greater than 0.2% overall.  Residual Qil 1.210-1.370  Garbage  1.043-1.177

MPU02016



AIRTECH ENVIRONMENTAL SERVICES INC
EPA Method 1
Sample and Velocity Traverses Datasheet

LOCATION EO‘( lUf q

[ctient AP (

IProject No: L—}’ 7 ﬁ Ll

[Piant AManicowoe W T

Date a-10-1U4 ) ?’
Technician jA

Duct Diameter {in.) l 2l Z;()

Port Diameter (in.) o, 4~ N @

IPort Length {in.) [ ' ' First point all the way @[oul]
IPorl Type VI Gas flow flin] Yout] of page
|pistance A (1) - 5 [% =1y 4 Cross S&cfion of Duct
[pistance B (/) Z56-Y'l - 242 !

Igislance A (Duct Diameters) | £, O For rectangular ducts _ 2LW
[pistance B (Duct Diameters) | *3. 3 - ( L+ W )

2.5

Disturbance

>

- — — —Measurement

-

I‘_m

Duct Diameters Upstream From Flow Disturbance [Dlstanca A)
0.5 1.0 1.5 F 4]
50 I I I 1] 1 \ T
]
@
|4
2
3
£ =
= ap Eolld Line is for lsokinetls Traverses
13 [}
k-4 Line ls for V yi Traverses
i Higher Number is for Rectangulag Stacks or Ducts
5 |
o 30
H 24 gr 25 4
&
o
‘s - 20
i e_ 18
H
F | 12
g [ _sos
3 — of 8
E 10
£
=
1 1 i 1 1 1
o T
2 3 4 1 1 T ] .8 10
Duct Diameters Downstream From Flow Bisturbanca {Distance B)

Location Schematic and Notss

Indicate sample ports, height from grade, iypes of disturbances, access, unistrut configuration, etc.
Distance to point must include length of port

Traverse Distance
Point {in.
1 (Y g;
2 1 Y. 2
3 |2, %
4 301
5 |53X.8 |
6 e .U
£ | 7 | 0.6
8 A2.0
@ 9 7’1. (]
1 | [06- 2
e IETEREE
2 | (/6.
13 |
14
15
16

MPU02017
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AIRTECH ENVIRONMENTAL SERVICES INC.
Impinger Weights Datasheet

PROJECT NO. 4 38H [ Page | § foff | |
lciient MPY
IPlant MAu Towol, Lol
lLocation B-4
[pate a/q/m ot | B-9
'Operator
{Run No. ]
[Method No. S5/202 frranip 18-202-§_{Filter No. 3538 |
Tare with
Contents Contents {9 . | Fini(_g) Total (ij Notes
Ilr_nﬁmﬂoj Empty 531.4 G%_,_@_ 95'3‘
Impinger No. 2 EpalTy S06.6 Si3. | (7YY
Impinger No. 3 160G 20 DI “Gaa £90.52 2.0 582.2 = TARE
Impinger No. 4 SiLICA 2869 e JTR) 23.3 $B3. 3 < ARE
impinger No. §
Impinger No. 6
‘Impinger' No.7
Additional Rinse _
NetWeight(@) | /33.0
|Run No. é
[Method No. 5/202 Train ID 18 -Jo2 ~ (o _[Filter No. 30579 ]
Tare with
Contents Contents (.El Finﬂ{_) Total (g) Notes
limpinger No. 1 EmpPTy @Q [~ 2.3 W
fmpinger No. 2 EmpPTy GOoH. 5 ho1.% 32
impinger No. 3 100 ML D1 | Q3. F ca.i 154
||mpi_nger No. 4 SiLica aus.M 935.1 9%
|ImEinger No. 5
Impinger No. 6
Ilmplnger No. 7
IAdditIonal Rinse
NetWeight(a) | (£43.{
[RunNo. =2
[method No. 5/&,’! Train ID 16 - 20 - [ Filter No. Eq ~ |
I Tare with :
Contents Contents (g) Final L.) Total (g) Notes
Impinger No. 1 EMiTy [ (.0 639.0 90.0
Ilmplnger No.2 EmpTy £0%.49 504.9 o0
impinger No. 3 106 s D) 590.1 G139 239
Impinger No. 4 SinICA q ”- l Ct,gi-i % £3 .A'Q-
Impinger No. 5
Iimhinger No. 6
Ilmplnger No. 7
fAdditional Rinse
Nat Weight {g) 415
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AIRTECH ENVIRONMENTAL SERVICES INC.

PROJECTNO. _&3BM

Client

MFPu

MAM I Tow e, LU |

ILocation

B-49

[Date

|Analyzer Type
Run No.

ORSAT
Trial No.

Leak Chetk |

%C0,

%CO,4+%0,

Yo /14

Method 3B, Orsat Analyzer Datasheet

[Page | 1« Jof] ;| |

Fo=(20.9-0,%)

C02%

Fo

Analyst

Date Time

Amblent Air

Check

0.02

2012

&

‘l/aj /1

Trial No.

%C0,

%C0,+%0,

Ed el

Fo

Analyst

Date Time

JEN]

9.0

iI2.0

19.©

HJ 6

2.2

19.2,

Cloln|8E]E

g\

[ 2

2.6

3.6

KK

19710/ | |

13.6

18.9¢

||

3.2

1%.9

%

~[w|C

.2

[ R

(910 /4|

2.3

2.2

e
Jou

polef
2 YRS

Average

Notes:

Run an ambient alr check to verify Oxsorb.
Measurements must be made to the nearest 0.2%.
Three different trafls should be parformed for each sample.

The differences between the trials must not be greater than 0.2% overail.

Expected F, Ranges
Anthracite/Lignite 1.015-1.130
Bituminous
Distillate Gil
Residual Qil

1.083-1.230
1.260-1.413
1.210-1.370

Nat. Gas  1.600-1.836
Wood Bark 1.000-1.120
Municiple

Garbage 1.043-1.177
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AIRTECH

Environmental
Services Inc.

Methods 5/202 Gravimetric
Analytical Report

Performed for
MPU

Pryject No. 4784
September 26, 2014

Analyst: - _
y Kloss

The following data has been reviewed for completeness, accuracy, adherence to method
protocol and compliance with quality assurance guidelines.

Reviewer: (D/&L(,O@g_, Date: Ql ab ’ H

1371 BRUMMEL AVE, ELK GROVE VILLAGE, TLLINGIS 60007 - TE] . 630-860-4740
FAX: B47-258-3735
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Project Summary

General
Project Information
Date Received 9/12/14
Analytical Protocol EPA Methods 5/202
Number of Samples Received 34
Number of Blanks Received 5
Analytical Equipment
Equipment Information Manufacturer Model Serial No.
Analytical Balance Ohaus AV114C 8028031056
Sample Remarks
All samples were analyzed according to EPA Method 5 Section 11 and EPA Method 202
Section 11.
QA/QC

All sample weights were taken until two consecutive weights were within 0.0005g. The
analytical balance was calibrated daily in addition to the yearly full scale calibration that
was performed by Automated Scale Corporation. These calibrations can be found in the

calibration section of the Appendix.

Condition of Samples When Received
Samples were received in good condition.
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Table 1. Summary of EPA Methods 5/202, Unit B8

Run 1 Run 2
Filterable PM
Filter (g) 0.0000 0.0000
Front-Half Wash (g)* 0.0059 0.0050
Front-Half Particulate (g) 0.0059 0.0050
Condensible PM
Back-Half inorganic Fraction (g) 0.0112 0.0078
Back-Half Organic Fraction (g) 0.0080 0.0126
Back-Half Particulate (g)* 0.0140 0.0153

Table 2. Summary of EPA Methods 5/202, Unit B9

Run 1 Run 2
Filterable PM
Filter {g) 0.0000 0.0000
Front-Half Wash (g)* 0.0120 0.0050
Front-Half Particulate (g) 0.0120 0.0050
Condensible PM
Back-Half Inorganic Fraction (g) 0.0062 0.0089
Back-Half Organic Fraction (g) 0.0024 0.0039
Back-Half Particulate (g)* 0.0035 0.0077

“#” Results have been blank corrected

Run 3

0.0000
0.0047
0.0047

0.0100
0.0117
0.0166

Run 3

0.0000
0.0028
0.0028

0.0124
0.0018
0.0091
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Includes the following:

Data Entry

Raw Data

Chain of Custody
Calibration Data

Appendix
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Data Entry

Includes the following:

Filter Data Entry
Froni-Half-Rinse Data Entry
Organic Fraction Data Entry

Inorganic Fraction Data Entry
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MPU Method 5/202 Parameters Project No. 4784
Boller 8
Method 5/202 Parameters Run 1 Run 2 Run 3 Blank
Filter 30575 30576 30577
Filter tare weight (g} Trial 1 0.4595 0.4587 0.4553
Trial2  0.4594 0.4591 0.4555
Average  0.4595 0.4589 0.4554
Filter final weight (g} Tral1  0.4591 0.4581 0.4553
Trial2  0.4592 0.4580 0.4554
Average  0.4592 0.4581 0.4554
Filter net weight, m; (g) 0.0000 0.0000 0.0000
Front Half Wash Beaker ID B1 B2 B3 c4
Beaker tare weight (g) Trial1  4.2516 4,2393 4.2781 4.2355
Trial 2 42516 4,2393 42781 4.2353
Average 4.2516 4,2393 42781 42354
Beaker final weight (g} Trial1 42578 4.2444 4.2828 4.2356
Trial2  4.2573 4.2444 4.2829 42354
Average  4.2576 4.2444 4.2829 4.2355
Volume of Wash, V,, (ml) 86 85 96 144
Beaker net weight, m, {g) 0.0060 0.0051 0.0047 0.0001
Organic Fraction
Beaker ID D1 D2 D3 D4
Weighing tin tare weight (g) Trial1  4.2459 42511 4.2512 4.2926
Trial 2 4.2459 42514 4.2514 4,2929
Average  4.2459 42513 4.2513 4,2928
Weighing tin final weight (g) Trial1  4.2541 42638 4.2632 4.2954
Trial2  4.2536 4.2640 4.2628 42954
Average  4.2539 4.2639 4.2630 4.2954
Volume of Wash, Vaw (ml} 184 176 194 170
Weighing tin net weight, ma (g) 0.0080 0.0126 0.0117 0.0027
Inorganic Fraction
Beaker ID 10 11 12 14
Weighing tin tare weight (g} Trial 1 66.0242 65.5230 65.8931 65.7072
Trial 2 66.0246 65.5230 65.8936 65.7077
Average 66.0244 65.5230 665.8934 65.7075
Weighing fin final weight (g) Trial 1 66.0353 65.5306 65.9031 65.7160
Tral2 66.0358 65.5309 65.9036 65,7156
Average 66.0356 65.5308 65.9034 65,7158
Volume of Wash, Vaw {ml) 361 348 376 258
Weighing tin net weight, ma (g) 0.0112 0.0078 0.0100 0.0084
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MPU Method 5/202 Parameters Project No. 4784
Boiler 9
Method 5/202 Parameters Run 1 Run 2 Run 3 Blank
Filter 30578 30579 30594
Filter tare weight (g) Tral1 04577 0.4569 0.4640
Trial2  0.4581 0.4569 0.4639
Average  0.4579 0.4569 0.4640
Filter final weight {g) Trial1  0.4579 0.4554 0.4635
Trial2  0.4576 0.4553 0.4635
Average  0.4578 0.4554 0.4635
Filter net weight, m; (g) 0.0000 0.0000 0.0000
Front Half Wash Beaker ID B5 B6 B7 C4
Beaker tare weight (g) Trial 1 4.2583 4.2406 42354 4.23565
Trial2  4.2580 4.2405 4.2356 42353
Average  4.2582 4.2406 4.2355 4.2354
Beaker final weight (g) Trial1  4.2703 4.2459 4.2385 4.2356
Trial 2  4.2702 4.2454 4.2382 4.2354
Average  4.2703 4.2457 4.2384 4.2355
Volume of Wash, V,,, (ml) 91 74 105 144
Beaker net weight, m, (g) 0.0121 0.0051 0.0029 0.0001
Organic Fraction
Beaker ID D5 D6 D7 D8
Weighing tin tare weight (g} Trial 1  4.2680 4.2712 4,2325 4.2619
Trial2 42682 4.2714 4,2327 4.2617
Average  4.2681 4.2713 4.,2326 4,2618
Weilghing tin final weight (g) Trial1  4.2705 42753 4.2344 4.2634
Trial2  4.2705 4.2752 4.2343 4.2634
Average 4.2705 4.2753 42344 4.2634
Volume of Wash, Vaw {ml) 191 174 183 120
Weighing tin net weight, ma (g) 0.0024 0.0039 0.0018 0.0016
Inorganic Fraction
Beaker ID 16 18 20 21
Weighing tin tare weight (g) Tral1  65.5555 65.5990 65.7281 65.5825
Trial 2 65.5558 65.5095 65.7285 65.5830
Average 65.5557 65.5993 65.7283 65.5828
Weighing tin final weight (g} Trial1 65.5619 65.6079 65.7409 65.5866
Trial2 65.5619 65.6084 65.7405 65.5870
Average 65.5619 65.6082 65.7407 65.5868
Volume of Wash, Vaw (ml) 330 324 302 247
Weighing tin net welght, ma (g) 0.0062 0.0089 0.0124 0.0041
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Raw Data

Includes the following:

e Filter Gravimetric Data Sheets

*  Beaker Gravimetric Data Sheets
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AIRTECH ENVIRONMENTAL SERVICES INC.

Filter Gravimetric Datasheet

| Run No. . |Project #/Location ___ Weight . Date/Time _ _Welght | Date/Time | Weight | Date/Time [Good|
2 |47 |[m=].dey S letss MC 33 (/95 Lag \
_ al . § ;Te,rchr g - Jru s [ T ]
| Filter I U 1 Firial 0. 'ﬁr‘?& 1/,,, 03 a,qw; 7'34 49 ‘/
o5 m ] L g, (1
Notas
Run No. [Project #/Location ) Weight Date / Time Weight - Date / Time Weéight: | “Data/Tima [Goo
|| u#H [Bmlcses lefpo ‘-I S"\ M fglescer
-Tech | P % [ ;
men | B3 [ |e 5l |a/s 6ue| ©.4592  |a/g 9:03 s
20575 — . B
| Notes
‘Run No.  |Project #/Location - Weight . Daté/ Time: .. Waelght. Date / Time Weight =~ | . Date/Time ~ [Good
o (M []9585 ke 4 5a0 c/a%:ﬂ- N4
: WED G {5 s (13 : ; G |
Fherid | @ g Findl 0. 4681 Y13 16117 |BHEFG— | 9/§ Fro] 0% pie v
3057¢ Teah [T 0.4530 - Rw
“Notes.
_RunNo. [Project#Location o Weight. -] DatefTime .| = Welght . | -Date/Time | ~~ Weight | Date/Time ]Goo
a | Hvey I ‘-\Bb‘s blae ‘tS§5 A5 Gt
B B 2
| pg | e o 4553 v/ 168 04554 |9s 9w vd
36597 _ Tech | ' R Rw |
*-Notés
_Bun No. ProjectWlosatio | I Weight | Date/aima (|~ Wegnt ] Dutw{Tuwe | . Weight | Datel Tiipe: JGucs
Wagy [T . SO C/ae i "\Sﬁ‘ (191, (X :
" Yoo LT Be g [T
mern | B9 [l 1o.4539 9/ 16114 @, us% g 915
45579 Tech | - Rw. Rw
" Notes
Run No. : [Project #lLocationh 1 7 Weight., Date / Time - | Welgﬁt | Date/Timie | Waight~ Date/Time  |Good
T |, 4S¢9  E/as LM 5C [cfag ¢S v
Q— T Tech | - : / 3 & E [
fred | B9 [Ar]o.4854 [9/17 161 0.4553 a/i3 2100 a4
30¢29 J‘"’h' e ' Ry B
Run No. [Project #/Locaticn ) Waight Date / Time Welght = Date / Time Weight . | Daie/Time |Good]
l M{;‘l Tare | {9 4%} 9 v ess | putie <0 613 ~
i g, Tech - 2 = B ! - -
Fitter 1D /'}Fﬁr} Final [ Y4620 7121 237 |p %20 RDRLEE 1
" Notes_
Run No. |Project #lLocstlon Weight Date | Time Weight Date I Time Waight = Date{ Time . |[Goodf
9 b\%t:)b’ _Tare | 9 USQG viobisy | O NEBO 72\w by v
Tech : yi : {
" Filter 10 j’Fﬁ Final |9, 4 €)% la 63y |6 MG 24 12104 ¢
Tech : - = -
Se5% o . — T _
‘ Run No. |Project #Location Welght Date / Time Welght Date / Time Weight Date / Time - |Good|
' 1 Tare | gH%0Y 703 [p Mg  [1\a & v
; q rl, Tech 'l ! . ‘lf
Filter iD 4F6 Final |§ 1§77 "I\'Ll a3 D,L{%‘O’) il [""LK’ ]
Tech s
5053- T : {
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AIRTECH ENVIRONMENTAL SERVICES INC.

Filter Gravim

etric Datasheet

Run No. |Project #/Location _ Welght - Date / Tims. - Weight __Daté ! Time Date / Tiins __ [Goox
{ Tors | 0.4 5%0 7fre ©3F | 0 4578 Sln b3 ¥]
Filter ID " Final
20572 ::;
"Run No._|Project #ilocation. Welght Date'fTimé .| = Walght - _Datd ] Time

Tare | HO7y 7fe 39 |oMe7a |y b
Filter ID  Final ' d
Jo573 Notes
Run No. [Project #/Location Welght Date / Time Weight, Date/ Time _ ._Date/Time . [Goo
Y7 Tare |0, 4 LYo 1[0 bide | @S 7011 b0
3 i Totte| e ] 2 0 3637 " ' e
Fiber® | B-q [P i® HG36 |V | 0.ue36  [9/i5 2iea e
_Run No._|Project #ilocation | Weight | Date/Time | Weht | Date/Time | . " Date/ Tiine. | Goox
| H3gy | Te= | £HTEI 2fie el | 94179 7| Gw7 A
Flterd, | B-9 /2 163104925 |9/19 9:0% vl
20595 s = .
.RuiiNo. Erb]eqi‘#ll.o’eylﬁ'ﬁﬁ:f _ s welght ) DatelThne: | . WeRht . © | DatetTime: | " Weight.: . . ‘Date)Time _|Goot
yisy | T o Hed3 |7/ e/ [odedq  |7lh 6wy -
e | B9 Final |y 513 a9/i12 16:14 [p.6123 /% 9:07 9/g 193] v
' Tach | I oy Ric
25906 Notes. He
Run No. |Project #fLocation: ﬁ " Weight - Date | Time " Weight | Date/Time .| Date/ Time__|G60
yigy | T | w.dgs>- 2fre bd | @927 [lu oY v
3 _Techf | . { = A /
Fiiter 1D 8.4 Final _ 9.6:26% /12 1615 0.52673 /15 2:06 i
Tach = ] £ W
30597 e R
Run No. |Project #Locition . Welght Daté / Time Woeight -, - Date / Time Date/Time |[Goody
Tars | {9 Y638 200 @42 (g urs 2\ la'.’ﬂ‘l’ v
_Tech_ , [ i - ‘
Fittsr 1D Final
eils -
Run No._{Project #Locatibn - Walght Date/Time - |: . Weight Date [ Time " Date/Time _|Ge6
Tare | 0405 7l b3 | o u4eq8  [alnbof Vs 14:5/
Tech : i [ . BI.{L -
Filter ID Final ’
Tech
r}'o.S‘I‘i Notes
|_Run No. [Projact #/Location Weight _Date / Tima Welght Date./ Tima Date / Time  [Good)
| 1o | pA B 1o by (94909 [qlv k4]
Tech ! |
Filter ID Final
Tech
Jobop Notes
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AIRTECH ENVIRONMENTAL SERVICES INC.
Beaker Gravimetric Datasheet

[Projecine. 1 4784 [pateRecevea ] a/i2/i4 [ Page ] [ o |
|ctient Mpu |piant ManiTowod, Ly
Run No. tlon/VolumeMothod/ Redgant | ©~ Weight .| Date/Time | Wolght DateiTime. | Welght. "' Date/Time |Gou
B-% 5 ?;Tm;‘l 751(., q/'s (%:59 “! ISIb q/a N3, | v
‘ _ Toch | B | e, [0
Beaker ID 26 +i10 e, 9‘548 9/:?- i5:51 H 25?3 9/:s 81432 v
B 1 ACE [ Toch Bk Rk
BG mis . Notes =
_RunNo._[Locatlon/VolumelMethod! R I Weight . | Dete/Time | . Weight ] Daté/Time - Welght | _Data/Jime  JGob
B8 |5 [rw %‘/ 233 Vs Moo ‘!23‘13 s 11:3% v
02 jfachy Bra B B e el
Besie; 10 25 410  Final o 2, 244»\ 9/17 16506 | H. QH‘H s 3:5% v
B 2 ACE | Tech | [ B!L
45 mis " Notes'|
Run No. Lmnmwuumuuw.gugem  Waeight .. *| ‘Date{Time. ] DatelTime | . Weight /| DatsiTime  |Good
B-3 |5 [ 4 2781 [Ts proo *I 2?8! Ya_il-38 v
3 BCTE R B T e | R
BeskeriDf g6+ 100 e 42825 |%/;2 16105]H. 2929 Uip_8:55 v
B 3 PLE ; Tech | g Rw
qgmls : Notes :
“Bun¥No. it ocation/VolumdMethos/ Reagent | . "Welght ] _ Date/Zime L DateiTime | Weight | ZDd
rR | B8 |5 L= mes ‘Ug 140} 42514 9 il-%
8 Teah [T T Bua ] Bar T
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Chain of Custody

Includes the following:
s Chain of Custody
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Calibration Data

Includes the following:

e Daily Analvtical Balance Calibration Log

e Yearly Analytical Balance Test and Calibration Certificate
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LAB NO. 2014-1034-26

DATE REC'D  09/18/14 STANDARD LABORATORIES, INC.

1530 N. Cullen Avenue
Evansgville, IN 47715

MANITOWOC PUBLIC UTILITIES
P.0. BOX 1030

MANITOWOC, WI 54221

ATTN: TOM REED

SAMPLE IDENTIFICATION

Boiler 8 Stack Test

Note: Values Calculated

DATE REPORTED: 09/30/14

% MOISTURE % ASH % VOLATILE % FIXED CARBON BTU/LBS % SULFUR
as REC'D  6.22 s.00 xxxx xxxx 11983 2.40
DRY BASIS ------ 427 xxxx xxx 12776 2.56
M-A-FREE T 13348

e ey M B D S R S R R R ED SE S e e e ED BN SN A ke e e e e e e e e e SR S mm e e e mm e e e mm e e e v w BN SN BN PR NP SN SN mm mm mm A BN M mm m o

ULTIMATE ANALYSIS
% As Received Dry Basis

Carbon 58.20 62.06
Hydrogen 4,95 5.28
Nitrogen 0.78 0.83
Ash 4,00 4.27
Sulfur 2.40 2.56
Oxygen 23.45 25.00
Moisture 6.22

Respectfully Submitted

FORM # 21
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LAB NO. 2014-1034-27 n
DATE REC'D  09/18/14 STANDARD LABORATORIES,INC.

1530 N. Cullen Avenue
Evansville, IN 47715
MANITOWOC PUBLIC UTILITIES
P.O, BOX 1090
MANITOWOC, WI 54221
ATTN: TOM REED
SAMPLE IDENTIFICATION
Boiler 9 Btack Test
Note: Values Calculated
DATE REPORTED: 09/30/14
% MOISTURE % ASH % VOLATILE % FIXED CARBON BTU/LBS % SULFUR
AS REC'D 9.78 3.09 XXIX XXXX 12155 3.49
DRY BASIS =----- 3.42 XXXX XXXX 13473 3.87
M-A-FREE 13950

ULTIMATE ANALYSIS
% As Received Dry Basis

Carbon 64.82 71.85
Hydrogen 4.11 4.56
Nitrogen 1.15 1.27
Ash 3.09 3.42
Sulfur 3.49 3.87
Oxygen 13.56 15.03
Moisture 9.78

Regpectfully Submitted

FORM # 21
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LAB NO. 2014-1034-17 ﬂ
DATE REC'D 09/17/14 STANDARD LABORATORIES,INC.

DATE SAMPLED -------- 1530 N. Cullen Avenue
Evansville, IN 47715
SAMPLED RBY CLIENT

MANITOWOC PUBLIC UTILITIES
P.O. BOX 1090

MANITOWOC, WI 54221

ATTN: TOM REED

SAMPLE IDENTIFICATION

PC/STACKTEST CHARCOAL
09/9-10/14

DATE REPORTED: 09/29/14

% MOISTURE % ASH % VOLATILE % FIXED CARBON BTU/LBS % SULFUR
AS REC'D  10.45 0.38 xxxx xxxx 13504 5.40
DRY BASIS ---oee 0.42 xxxx xxxx 15180 6.03
M-A-FREE T 15244

ULTIMATE ANALYSIS
% As Received Dry Basis

Carbon 68.35 76.33
Hydrcgen 3.31 3.70
Nitrogen 1.39 1.55
Ash 0.38 0.42
Sul fur 5.40 6.03
Oxygen i0.72 11.97
Moisture 10.45

Respectfully Submitted

FORM # 21

MPU02052



LAB NO. 2014-1034-18

DATE REC'D  09/17/14 STANDARD LABORATORIES,INC.

DATE SAMPLED ------—-- 1530 N. Cullen Avenue
Evansville, IN 47715
SAMPLED BY CLIENT

MANITOWOC PUBLIC UTILITIES
P.0. BOX 1090

MANITOWOC, WI 54221

ATTN: TOM REED

SAMPLE IDENTIFICATION

B8 STACK TEST PAPER
09/09/14

DATE REPORTED: 09/29/14

% MOISTURE % ABH % VOLATILE % FIXED CARBON BTU/LBES % SULFUR
As REC'D  2.44 s.72 xzxx xzxx 10616 0.04
DRY BASIS --oo-o 5.06 xxxx xxxx 10882 0.08
u-a-rms TTTTTTTTTTTTmmomeeseee usss

ULTIMATE ANALYSIS
% As Received Dry Basis

Carbon 47.35 48.53
Hydrogen 6.50 6.66
Nitrogen 0.10 0.10
Ash 5.72 5.86
Sul fur 0.04 0.04
Oxygen 37.85 38.81
Moisture 2.44

Respectfully Submitted

FORM # 21
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LAB NO. 2014-1034-19

DATE REC'D 09/17/14 STANDARD LABORATORIES,INC.

DATE SAMPLED =-w---=-- 1530 N. Cullen Avenue
Evansville, IN 47715
SAMPLED BY CLIENT

MANITOWOC PUBLIC UTILITIES
P.O. BOX 1090

MANITOWOC, WI 54221

ATTN: TOM REED

SAMPLE IDENTIFICATION

B9 STACK TEST PAPER
09/10/14

DATE REPORTED: 09/29/14

% MOISTURE % ASH % VOLATILE % FIXED CARBON BTU/LBS % SULFUR
As REC'D  8.10 5.1 xxxx xxxx 8972 0.21
DRY BASTS --v-o- s.67 xxxx xxxx se70 0.23
M-A-FREE TTTTTITTITmomoeees 10463

ULTIMATE ANALYSIS
% As Received Dry Basis

Carbon 55.12 60.64
Hydrogen 5.95 6.55
Nitrogen 0.39 0.43
Ash 5.15 5.67
Sulfur 0.21 0.23
Oxygen 24.08 26.48
Mcisture 9.10

Respectfully Submitted

FORM #21
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LAB NO. 2014-1034-20

DATE REC'D 09/17/14 STANDARD LRBORATORIES, INC.

DATE SAMPLED -------- 1530 N. Cullen Avenue

Bvansville, IN 47715
SAMPLED BY CLIENT

MANTTOWOC PUBLIC UTILITIES
P.0O. BOX 1090

MANITOWOC, WI 54221

ATTN: TOM REED

SAMPLE IDENTIFICATION

STACK TEST COAL
09/9-10/14

DATE REPORTED: 09/29/14

% MOISTURE % ASH % VOLATILE % FIXED CARBON BTU/LBS $% SULFUR
as REC'D .23 10.73 xxxx xxxx 11606 1.21
DRY BASIS ---oon .69 xxxx xxxx 12647 1.32
wa-rREE T TTTTTITTmTmmmmmmmssecooes w321

ULTIMATE ANALYSIS
% As Received Dry Basis

Carbon 66.61 72.58
Hydrogen 4.31 4.70
Nitrogen 1.45 1.58
Ash 10.73 11.69
Sulfur 1.21 1.32
Oxygen 7.46 8.13
Moisture 8.23

Respectfully Submitted

FORM # 21
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Airtech Environmental Services

Meter Post Calibration

1.050 [Date 9/17/2014
15 Client MPU
BB55 roject No. 4784CV
0.586 Meter ID M-29
Run 1 Run 2 T
initial Volume (ft’) 758.80 761.73 764.65
Final Volume (ft°) 761.73 764.65 767.58
V/olume Metered (ft°) 2.93 2.92 2.93
DGM Inlet Temperature (°F). 70 72 74
DGM Outlet Temperature (°F) 66 67 67
fAverage DGM Temperature (°F) 68.0 69.5 70.5
Ambient Temperature (°F) 68 68 68
Flapsed Time (min.) 5 5 5
\H (Inches H,0) ; R 1.05 1.05 1.05
iBarometric Pressure (inches Hg) 29.5 29.5 29.5
Pump Vacuum (inches Hg) | 22 22 22
i 0.4458 0.4458 0.4458
Wer (ft%) 2.862 2.862 2,862
Vmstd (ft°) 2.895 2877 2.882
Post Test Yo 0.9884 0.9946 0.9931
Full Test Yd 1.0031 1.0031 1.0031
% Difference 1.47 0.85 1.00
| Average % Diffar8hEs nEe 1.11
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Airtech Environmental Services, Inc.
S-Type Pitot Tube Inspection Form

Date 2/26/14
Pitot ID AE5-10-5
Operator j burton

JULSIK )E me L (INGIH 0.250 NA
3ase To Opening Distance - Pa.(inches’ 0.338 NA
Base Te Opening Distance - Pb (inches] 0.338 NA
Pa/D 1.35 1.05-1.50
2b/Dt 1.35 1.05-1.50
Angle o (7) 0.2 10
Angle o2(%) 1 10
Angle B1(") 0.5 5

ngie r 2.5 5

pening to Opening Distance Pa+Pb (inches] 0.676 NA
Angie Z (7] 0.2 NA

(inches 0.002 0.125
Angie 0.3 NA

i ' 0.004 0.031
Is the Pitot Tube Part of an Assembly? Yes

If es, Complete the Section Below

10

Does the Pitot Tube Meet the Above Requirements? Yes
Is the Pitot Tube Free of Damage? Yes

If Yes to Both, a Pitot Tube Coefficient of 0.84 is Assigned
if No to Either, then the Pitot Tube Must be Calibrated

MPU02059



AIRTECH ENVIRONMENTAL SERVICES INC.

Nozzle Calibration Datasheet

Client MpyY Job No. [ q73H4
Plant AN 1 TR, L
Nozzle 1 Nozzle 2 Nozzle 3
Date 1/a/14
Nozzle ID 25
Operator . RK
Test Location e
Run Number (s) |
Diameter 1 281
Diameter 2 253
Diameter 3 L0255
Average 253
Nozzle 4 Nozzle 5 Nozzle 6
Date
Nozzie ID
Operator

Test Location

Run Number (s)

Diameter 1

Diameter 2

Diameter 3

Average

Notes:

Measurements must be made to the nearest 0.001 inches.
Three different diameters should be measured.
The difference between the high and low measurement must be less than 0.004 inches.

Date

Signed @-(‘-;/Z % L

/q/H
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AIRTECH ENVIRONMENTAL SERVICES INC.

Nozzle Calibration Datasheet

Client MPU Job No. [H7%4 |
Plant - o :;_l-g,mq‘ WL
Nozzle 1 Nozzle 2 Nozzle 3
Date d-lo- 1Y
Nozzle ID A2
Operator [Bree
Test Location B4
Run Number (s) l.2,3%
Diameter 1 . A AL
Diameter 2 270
Diameter 3 A9
Average r RIAQ
Nozzle 4 Nozzle 5 Nozzle 6
Date
Nozzle 1D
Operator

Test Location

Run Number (s)

Diameter 1

Diameter 2

Diameter 3

Averag_ge

Notes:

Measurements must be made to the nearest 0.001 inches.

Three different diameters should be measured.
The difference between the high and low measurement must be less than 0.004 inches.

Signed %@M Date %ﬂi@;_/"z‘
s / —~ ?

MPU02061
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1303 South 8th Street P.O. Box 1090 Manitowoc, WI 54221-1090 920-683-4600 FAX 920-686-4348 www.mpu.org

Mr. Randy Matty, P.E. October 13, 2014
Air Management Engineer

Wisconsin Department of Natural Resources

2984 Shawano Ave.

Green Bay, WI 54313-6727

RE: Boiler B28 and B09 Stack Test Reports, Report No. 4784C supplemental data

Dear Mr. Matty:

Enclosed are two copies of the Boiler Stack Test Operating Data missing from the stack test Report No.
4784C, dated October 7, 2014 previously submitted to the Department. Please insert this data at the

end of the provided reports and we apologize for the inconvenience.

If you have any questions regarding the stack test report, or require additional information, please
contact me.

Sincerely,
Thomas E. Reed, P.E. Cc:  Nilaksh Kothari — MPU
Environmental Engineer Red Jones — MPU
Manitowoc Public Utilities Don Duenkel — MPU
Phone: 920-686-4384 Jerry Ahlswede — MPU
Cell: 920-973-7134 Brian Fassbender — MPU
Fax: 920-686-4348 Tim Harding — MPU

Scott Karbon — MPU
Adam Becker — MPU

Source: Y:\Group File Folders\Reed\I-Tom Reed\Air\stack testing\2014 B28 & B09 Test\September Retest\Test Report\WDNR stack test report cover letter
for test supplement.docx

File: PowerPlant/Regulatory - Environmental/Correspondence/ WDNR
Document: 2014-10-13 (WDNR) B8 and B9 Stack Test Report Cover Letter for test supplement
10/13/2014
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Boiler Stack Test Operating Data

Date: September 9, 2014

Boiler: B-28 Recorded by: Tom Reed & Adam Becker

Test: Total PM

Run: No. 1

Testing by: Airtech Environmental Services, Inc.

Methods: USEPA Methods 1, 2, 3, 4, 5, 202, 40CFR Part 60, Appendix A

Parameter Start Mid Stop AVG. Net
Time 8:02 9:04 10:18 2:16
Coal Scale B (Ibs.)| 614051 640388 26,337
Paper Scale A (Ibs.)| 894932 921312 26,380
Pounds of Fuel Used 52,717
Pounds of fuel per hour 23,258
Limestone Scale (Ibs)] 685530 694515 8,985
Steam integrator(KIbs) 715.71 1165.86 450.15
Limestone (Klbs/hr) 3.8 4.1 3.7 3.9
Steam Flow (Klbs/hr) 198.1 194.2 194.2 198.6
Percent of MCR 99% 97% 97% 99%
Feeder B (Klbs/hour) 10.83 10.80 10.81 10.81
Feeder A (Klbs/hour) 10.80 10.84 10.82 10.82
Percent Bio (%) 49.9% 50.1% 50.0% 50.0%
Feed Water (Klbs/hr) 188.3 181.9 185.1 185.1
Differential freeboard 6.53 7.16 6.44 6.71
Bed Temperature 1605 1611 1605 1607
Bed Level 14.23 14.19 15.20 14.54
Total Air Flow (Klb/hr) 223.0 230.7 220.4 224.7
PA Air Flow (KIb/hr) 134 145 135 138
Overfire Air (Klbs/hr) 55.2 53.2 53.8 54.1
Bag house dp (inches) 4.79 5.04 5.00 4.94
Opacity (%) 0.5 0.5 0.1 0.4
Oxygen (%) 3.3 2.9 3.0 3.1
CO (%) 58 33 33 41
Net MW 19.41 19.77 19.74 19.64
Gross MWh Generation| 83973.0 84023.9 50.90
Avg. Production MWh/hr 22.46

MPU Fireman:

Greg Schmidt

NOTES: 1. Steam integrator value from Trend #5,(TST). B8 graphic is 8.
2. Turbine #5 online. B10 is On OFF and B9 is providing steam sales with controlled extraction.
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Boiler Stack Test Operating Data

Date: September 9, 2014

Boiler: B-28 Recorded by: Adam Becker

Test: Total PM

Run: No. 2

Testing by: Airtech Environmental Services, Inc.

Methods: USEPA Methods 1, 2, 3, 4, 5, 202, 40CFR Part 60, Appendix A

Parameter Start Mid Stop AVG. Net
Time 10:45 11:46 12:57 2:12
Coal Scale B (Ibs.)| 645951 670940 24,989
Paper Scale A (Ibs.)| 926880 951870 24,990
Pounds of Fuel Used 49,979
Pounds of fuel per hour 22,718
Limestone Scale (Ibs)| 5696199 5703340 7,141
Steam integrator(KlIbs)| 1250.68 1679.12 428.44
Limestone (Klbs/hr) 3.1 3.2 3.4 3.2
Steam Flow (Klbs/hr) 192.2 191.2 193.2 194.7
Percent of MCR 96% 96% 97% 97%
Feeder B (Klbs/hour) 10.80 10.79 10.81 10.80
Feeder A (Klbs/hour) 10.86 10.87 10.86 10.86
Percent Bio (%) 50.1% 50.2% 50.1% 50.0%
Feed Water (Klbs/hr) 183.4 182.8 185.2 183.8
Differential freeboard 6.25 6.95 6.39 6.53
Bed Temperature 1599 1590 1594 1594
Bed Level 15.30 15.00 15.44 15.25
Total Air Flow (Klb/hr) 223.2 217.9 221.6 220.9
PA Air Flow (KlIb/hr) 138 137 135 137
Overfire Air (Klbs/hr) 55.2 49.0 53.3 52.5
Bag house dp (inches) 4.92 4.73 4.74 4.80
Opacity (%) 0.3 0.3 0.0 0.2
Oxygen (%) 3.2 3.0 3.0 3.1
CO (%) 33 33 30 32
Net MW 19.35 19.29 19.47 19.37
Gross MWh Generation|  84034.5 84081.8 47.30
Avg. Production MWh/hr 21.50

MPU Fireman:

Greg Schmidt

NOTES: 1. Steam integrator value from Trend #5,(TST). B8 graphic is 8.

2. Turbine #5 online. B10 is On OFF and B9 is providing steam sales with controlled extraction.
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Boiler Stack Test Operating Data

Date: September 9, 2014

Boiler: B-28 Recorded by: Adam Becker

Test: Total PM

Run: No. 3

Testing by: Airtech Environmental Services, Inc.

Methods: USEPA Methods 1, 2, 3, 4, 5, 202, 40CFR Part 60, Appendix A

Parameter Start Mid Stop AVG. Net
Time 13:20 14:19 15:31 2:11
Coal Scale B (Ibs.)| 675120 701385 26,265
Paper Scale A (Ibs.)|] 956080 982390 26,310
Pounds of Fuel Used 52,575
Pounds of fuel per hour 24,080
Limestone Scale (Ibs)] 704595 712462 7,867
Steam integrator(KIbs)| 1746.68 2189.23 442.55
Limestone (Klbs/hr) 3.1 3.7 3.5 3.4
Steam Flow (Klbs/hr) 191.4 186.9 189.5 202.7
Percent of MCR 96% 93% 95% 101%
Feeder B (Klbs/hour) 10.82 10.79 10.81 10.81
Feeder A (Klbs/hour) 10.80 10.92 10.91 10.88
Percent Bio (%) 50.0% 50.3% 50.2% 50.0%
Feed Water (Klbs/hr) 181.8 177.6 179.1 179.5
Differential freeboard 7.05 7.20 6.96 7.07
Bed Temperature 1592 1592 1592 1592
Bed Level 14.22 14.18 13.99 14.13
Total Air Flow (Klb/hr) 221.3 226.0 223.9 223.7
PA Air Flow (KIb/hr) 137 144 145 142
Overfire Air (Klbs/hr) 51.7 48.6 49.0 49.8
Bag house dp (inches) 4.78 5.07 4.70 4.85
Opacity (%) 0.0 0.2 0.2 0.1
Oxygen (%) 2.8 2.8 3.1 2.9
CO (%) 31 34 30 32
Net MW 19.19 18.96 19.09 19.08
Gross MWh Generation|  84089.8 84139.7 49.90
Avg. Production MWh/hr 22.85

MPU Fireman:

Greg Schmidt and Derrick Buchner

NOTES: 1. Steam integrator value from Trend #5,(TST). B8 graphic is 8.

2. Turbine #5 online. B10 is On OFF and B9 is providing steam sales with controlled extraction.
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Boiler Stack Test Operating Data

Date: September 10, 2014 Boiler: B-09 Recorded by: Tom Reed & Adam Becker

Test: Total PM Run: No.1  Testing by: Airtech Environmental Services, Inc.

Methods: USEPA Methods 1, 2, 3, 4, 5, 202, 40CFR Part 60, Appendix A

Parameter Start Mid Stop Avg. Net
Time 7:56 8:52 10:14 2:18
Coal Scale (A.) 37,357
Coal Scale (B.)| 537302 575168 37,066
Coal Scale (C.)| 754958 792606 37,648
Total Pounds of Fuel 112,071
Pounds of fuel per hour 48,376
Limestone (Klbs/hr) 9.9 11.7 11.9 11.2
Limestone Scale (Ibs)| 739391 765513 26,122
MW Totals (MWh)| 983200 983335 135
Output (MWh-gross) 58.38 58.25 58.33 58.32
Output (MWh-net) 53.84 53.44 53.86 53.71
Steam Flow (Klbs/hour) 463 458 461 461
Percent of MCR 97% 96% 97% 97%
Feed Water (Klbs/hr) 444 442 442 443
Fuel Master (Klbs/hr) 48.4 48.4 48.4 48.4
BARI (Klbs/hr) -- -- -- #DIV/0!
Differential Freeboard 7.2 59 5.8 6.3
Bed Temperature (F) 1599 1604 1611 1605
Bed Depth (in.) 22.0 20.0 22.5 215
PA Flow (Klbs/hr) 350 358 355 354
SA Flow (Klbs/hr) 205.6 201.6 205.2 204.1
Oxygen (%) 3.13 3.30 3.12 3.18
Opacity (%) 0 0 0 0
Bag house (Dp inches) 3.6 3.6 4.4 3.9
Exit gas Temperature 327 323 324 325
Furnace Pressure (in.) -1.43 -1.76 -1.54 -1.58
SootBlowing] - (I - |1
Ammonia Flow -- - -- #DIV/0!
MPU Fireman|Charlie Wagner
NOTES: B9 is found on graphic 103, turbine is on graphic 140.

B9 suppling all extraction steam, the Diesel was not online.
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Boiler Stack Test Operating Data
Date: September 10, 2014 Boiler: B-09 Recorded by: Tom Reed & Adam Becker
Test: Total PM Run: No.2  Testing by: Airtech Environmental Services, Inc.
Methods: USEPA Methods 1, 2, 3, 4, 5, 202, 40CFR Part 60, Appendix A
Parameter Start Mid Stop Avg. Net
Time 10:43 11:34 13:00 2:17
Coal Scale (A.) 37,257
Coal Scale (B.)| 583155 620816 37,661
Coal Scale (C.)| 800505 837958 37,453
Total Pounds of Fuel 112,371
Pounds of fuel per hour 49,214
Limestone (Klbs/hr) 11.8 13.3 13.9 13.0
Limestone Scale (Ibs)| 771260 800318 29,058
MW Totals (MWh)| 983363 983499 136
Output (MWh-gross) 59.25 58.85 59.98 59.36
Output (MWh-net) 54.64 54.36 55.61 54.87
Steam Flow (Klbs/hour) 468 469 471 469
Percent of MCR 99% 99% 99% 99%
Feed Water (Klbs/hr) 447 450 451 449
Fuel Master (Klbs/hr) 49.4 49.5 48.8 49.2
BARI (Klbs/hr) -- -- -- #DIV/0!
Differential Freeboard 6.5 5.35 54 5.8
Bed Temperature (F) 1616 1616 1626 1619
Bed Depth (in.) 17.2 17.5 18.2 17.6
PA Flow (Klbs/hr) 370 366 360 365
SA Flow (Klbs/hr) 206.1 202.6 218.2 209.0
Oxygen (%) 3.21 3.14 3.03 3.13
Opacity (%) 0 0 0 0
Bag house (Dp inches) 34 4.1 35 3.7
Exit gas Temperature 325 325 325 325
Furnace Pressure (in.) -1.25 -1.64 -1.39 -1.43
SootBlowing| -~ [N - [
Ammonia Flow -- -- -- #DIV/0!
MPU Fireman|Charlie Wagner
NOTES: B9 is found on graphic 103, turbine is on graphic 140.
B9 suppling all extraction steam, the Diesel was not online.
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Boiler Stack Test Operating Data

Date: September 10, 2014

Boiler: B-09 Recorded by: Tom Reed & Adam Becker

Test: Total PM

Run: No. 3

Testing by: Airtech Environmental Services, Inc.

Methods: USEPA Methods 1, 2, 3, 4, 5, 202, 40CFR Part 60, Appendix A

Parameter Start Mid Stop Avg. Net
Time 13:29 14:33 15:39 2:10
Coal Scale (A.) 35,183
Coal Scale (B.)| 628508 663616 35,108
Coal Scale (C.)| 845603 880461 34,858
Total Pounds of Fuel 105,149
Pounds of fuel per hour 48,530
Limestone (Klbs/hr) 14.2 114 16.2 13.9
Limestone Scale (Ibs)] 807077 833100 26,023
MW Totals (MWh)| 983527 983654 127
Output (MWh-gross) 59.42 58.9 58.48 58.93
Output (MWh-net) 54.71 54.2 54.12 54.34
Steam Flow (Klbs/hour) 473 458 459 463
Percent of MCR 100% 96% 97% 98%
Feed Water (Klbs/hr) 450 439 436 442
Fuel Master (Klbs/hr) 48.5 48.5 48.4 48.5
BARI (Klbs/hr) -- -- -- #DIV/0!
Differential Freeboard 5.1 55 55 54
Bed Temperature (F) 1631 1621 1621 1624
Bed Depth (in.) 15.7 17.3 17.8 16.9
PA Flow (Klbs/hr) 358 353 351 354
SA Flow (Klbs/hr) 222.5 209.7 207.5 213.2
Oxygen (%) 3.47 3.45 3.24 3.39
Opacity (%) 0 0 0 0
Bag house (Dp inches) 3.7 4.3 3.8 3.9
Exit gas Temperature 324 312 314 317
Furnace Pressure (in.) -1.61 -1.39 -1.60 -1.53
SootBlowing] 1325 [ 1411 [
Ammonia Flow -- -- -- #DIV/0!
MPU Fireman|Charlie Wagner and Derrick Buchner

NOTES: B9 is found on graphic 103, turbine is on graphic 140.

B9 suppling all extraction steam, the Diesel was not online.
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